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Why Dextri-Maltose Merits 
Professional Favor 


Continued down from 1911 


1933 


de »uble sugars, lactose would seem the logical 
ice it is the natural carbohydrate of milk; as 
f fact, however, there seems to be no adv antage 
lactose. Pure lactose is expensive; most com- 
preparations contain impurities which have a 
laxative action. Pure maltose is not used for infant 
Cane sugar (sucrose, saccharose) is under almost 
$ an entirely satisfactory product for use 
is inexpensive and is always available in 
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> are times, however, when it seems advanta- 
geous to give part of the carboh ydrate in the form of 
polysaccharide; this is the case when diarrhea is present 
amounts of sugar are to be fed. Since time 
e hydrolysis of the higher carbohydrate, 
of sugar is more gr dual, and an alimen- 
less likely to develop. The amount of 
t in the intestine at one time is 
n is less likely to take place. 
z for the use of polysaccharides 
1otic pressure of these substances is con- 
an that of the sugar resulting from their 
is therefore less tendency for water to be 
: intestine and perhaps lost in the stool 
ze amounts of carbohydrate are fed in this form. 
ures of dextrin and maltose are usually employed 
a a poly sacch io F is desired. A number of prepara- 
rket which differ somewhat in their 
id aan extracts should not be used 
mpurities which are somewhat 
ore sometimes used in the treat- 
of constipation. bane E. Holt, Jr. and R. McIntosh: 
s Dise ases of Infancy and Childhood, D. Appleton & 
Co., New York, 1933, p. 151. 
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‘Pe rtrophic pyloric stenosis, ‘The diet 
Ik whenever possible; if this is not 
ill or partially skimmed lactic acid 
maltose is added is the best substi- 

: Pa arsons and S. Barling: Diseases of In- 

ind ( aiidheod, Oxford University Press, New York, 

1933, vol. 1, 


congenital |} 
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748-749. 


1933 


In the treatment of diarrhea, “Omit carbohydrate 
ym the mixture until the stools assume a putty-like 
ney, rather dry, without odor or mucus. This 
y does not require more than one or two days. After 
me it is very essential that Dextri-Maltose be 
ally added to the — ity-four-hour high-protein 
Should cor oan on follow, Dextri- —— No. 
i f Dextri-Maltose No. The 
» is usually accomplished by be- 
ib 3 onful of Dextri-Maltose No. 
ally, 1 tablespoonful every other 
5 or 6 tablespoonfuls of 
} the twenty-four-hour feedings.” 
1. Bridges: Dietetics for the Clinician, Lea & Febiger, 
Phila., 1933, p. 536. 


Carbohydrate must be 

1 in a day or two, sta two level tablespoon- 
s of Dextri-Maltose to rmula and increas- 
ix or elg yt v ables ynfuls as rapidly as the 
r —H. D. Lynch: The 
Indiana M. A. 26:155-159, 


e treatmer 


clinical c 4 
arrhoeas of ¢ arly ‘life, 
April 1933. 
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In the tre atn nent of diarrhea, “‘Dextri-Maltose grs. 10, 
may be added to each feed for the first 48 hours, and this 


amount may be gradually increased. By the beginning 
of the fourth day the interval between feeds can be in- 
creased to three hours. The amount of the feed is then 
about 2 oz. with added dextri-maltose grs. 30, eight feeds 
being given in 24 hours.”—J. B. Young: Diarrhoea and 
vomiting in infants, Lancet, 1:677-680, April 1, 1933. 


1933 


In the treatment of celiac disease, “‘A second point 
which is also of very great importance is that starch 
should, as far as possible, be given in the partially-digested 
form of dextrimaltose. In this form there is much less 
tendency to fermentative changes, the abdomen tends 
to be less distended and the stools less frothy.”—R. E. 
Steen: Coeliac disease, Brit. J. Child. Dis. 30:163-180, 
July-Sept. 1933. 


1934 


In the postoperative care of pyloric stenosis, “If un- 
able to obtain breast milk, a high protein diet is used; a 
formula of albumin milk and dextri-maltose is arranged 
to fill the caloric needs.”—E. G. Hummel: Congenital 
hypertrophic pyloric stenosis in infancy, J. Med. Soc. N. 

. 81:152-156, March 1934. 


1934 


“Boiled human milk was the food of choice, but if it 
was not available a cow's milk formula was substituted. 
For the past year only one formula has been used. It con- 
sists of equa! parts of unsweetened evaporated milk and 
water with the addition of three per cent dextrimaltose 
No. 1. This formula gave excellent results and was used 
interchangeably with the boiled human milk with no 
unsatisfactory outcome.”"—A. V. Stoesser and E. C. Perl- 
man: The care of the premature infant, Minnesota Med. 
17:70-76, Feb. 1934. 


1934 


“The type formula used consists of simple dilutions of 
milk, water and some carbohydrate, usually dextri- 
maltose, although ope sugar and lactose have 
also been prescribed.” Tow: Simplified infant feed- 
ing, a four feeding Schedule, Arch, Pediat. 51:49-64, Jan. 
1934. 


1934 


“Lactose has no special value when added to the feed, 
and many consider it to be less digestible than some of the 
cheaper sugars. When, however, we consider the case of 
the child who is prone to get indigestion, there is no doubt 
that in these conditions a mixture of dextrin and maltose 
is the most easily tolerated of all carbohydrates. . . . ‘ Dex- 
tri-maltose,’ however, is tolerated when other carbohy- 
drates produce fermented stools.""—D. Paterson and J. F. 
Smith: Modern Methods of Feeding in Infancy and Child- 
hood. Constable & Co., Lid., London, 4th ed. 1934, pp. 62-63. 


1934 


For marasmus with intestinal intoxication, ‘Even in 
these small infants it is a very wise move to give nothing 
by mouth, but a 15% sugar s« my consisting of 6 table- 
spoonfuls of Dextri Maltose No. 1 and 3 tablespoonfuls 
of cane sugar added to 1 pint of water. This should be 
offered to the infan 10ur and it should be allowed 
to take as much « 

In marasmus without gastrointestinal symptoms, “‘The 
carbohydrates of choice are Dextri Maltose No. 1 or one 
of the starches."—IV. A. Hawk: A few of the commoner 
feeding problems of infancy, Univ. Toronto M. J. 11:218- 
229, May 1934. 
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Original Communications 


CELIAC DISEASE (CHRONIC INTESTINAL INDIGESTION) 
A Report or THREE Cases Witn Autopsy FINDINGS 


Jutius H. Hess, M.D., anp Orro Sapuir, M.D. 
Cuicaao, ILL. 


ELIAC disease, as we know it clinically, is a manifestation of a 

chronie disturbance of digestion. The typical findings of the later 
stages are stunted growth, abnormal abdominal distention, and inter- 
mittent attacks of diarrhea, characterized by large, pale, mushlike, foul- 
smelling stools. When recognized in the earlier stages, the symptoms 
are far more difficult of interpretation. 

The anatomical findings are still the subject of much controversy. 
Changes in the liver, pancreas, gastrointestinal tract, and glands of in- 
ternal secretion all have been held responsible for the clinical symptoms. 
The failure to find in all eases similar pathologie lesions in the same 
organ or organs at autopsy has led many investigators to regard celiac 
disease not as a morphologic entity, but as a functional disorder with, 
in fatal eases, secondary pathologic lesions. 

We wish to emphasize the fact that studies based on autopsy findings 
are rare (Parsons') as compared with the numerous clinical reports of 
celiae disease in the literature. 

A short review of postmortem findings reported by various authors 
and of their expressed views as to the origin of this disease is recorded 
in this paper. We are reporting short clinical histories and detailed 
autopsy findings of three children, aged nine months, one and a half 
years, and three years, respectively. Comprehensive clinical studies of 
this disease may be found in the articles by Parsons,? and by Lehndorff 
and Mautner.*® 


From the Sarah Morris Hospital for Children and the Departments of Pathology 
of the Nelson Morris Institute of the Michael Reese Hospital and of the University 
of Illinois Medical School, Chicago. 

Aided by a Grant from the Otto Baer Fund. 
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LITERATURE 


Geet in 1888 stated that ‘‘naked eye examination of dead bodies throws no 
light upon the nature of celiac infection. Nothing unnatural can be seen in the 
stomach, intestines, or other digestive organs. Whether atrophy of the glandular 
erypts of the intestines be ever or always present, I cannot tell.’’ 

Gibbons® in 1889 stated his conclusions in regard to the celiac affection: ‘‘ That 
as pathologic anatomy teaches us nothing regarding it, this disease, for the reasons 
already adduced, depends upon a functional disturbance of the nervous supply 
of the liver, pancreas, glands of Brunner, and follicles of Lieberkiihn, possibly 
also on those of the stomach and salivary glands. That as this causes a serious 
alteration of the digestive process, the food is too readily decomposed, and that the 
absorption into the blood of deleterious elements produces the profound ill health 
from which patients attacked by this disease suffer.’’ 

Herter® in 1908 concluded that ‘‘the impaired absorption of foodstuffs is prob- 
ably to be ascribed to a chronic inflammation located in the ileum and colon and 
associated with the presence of abnormal forms of bacteria.’’ 

Poynton, Armstrong, and Nabarro? in 1914 described a histologically recog- 
nizable inerease of the interlobar fibers in the pancreas. This was brought out by 
the use of the van Gieson stain. Inflammatory changes were found in the in- 
testinal tract, and fatty changes, in the liver. 

Bramwell’ in 1915 stated that the defective or arrested pancreatic secretion is 
probably due to chronic pancreatitis. But, on che other hand, he remarked that 
‘‘eases of arrested development associated with and apparently due to chronic 
diarrhea are not very uncommon, but in most of these cases there is, so far as our 
present information enables us to judge, no defective pancreatic secretion.’’ 

Still® in 1918 found changes in the intestines and pancreas. He believed that 
it is conceivable that these inflammatory changes are secondary to some functional 
failure of the digestive secretion. 

Passini!® in 1919 found eystie degeneration of the pancreas, with atrophy of 
the gland in two instances, and dilated ducts with retention of the secreted material 
and foci of necrosis in the pancreas in a third child. 

Moorhead!! in 1920 noted a marked catarrhal inflammation of the intestines. 
Miller, Webster, and Perkins!2 also in 1920 stated that pancreatic tests in celiac 
disease invariably gave negative results. 

Wallis? in 1920 stated as follows: ‘‘In the remarkable collection of cases of 
celiac disease, it will be found that the diastase is always on the high side of 
normality, and there is frequently an associated steatorrhea. Complete and definite 
evidence of any pancreatic deficiency is, however, wanting, and with the present state 
of our knowledge of this disease such a conclusion is unjustifiable.’’ 

Miller™4, 15 in 1921 and 1923 reported the absence of chronic changes in the 
liver, pancreas, and intestines. He concluded that ‘‘persistence of the excessive 
fat wastage is independent of morbid changes in these organs.’’ 

Schick and Wagner!* in 1923 found marked atrophy of the thymus, thyroid, 
suprarenals, pancreas, and the mucosa of the duodenum. Taylor’? in the same 
year stated that fifteen necropsies are described in the literature but at least ten 
must be thrown out of consideration as there was no evidence that they were 
eases of celiac disease. Three of the remaining five showed small infiltrations and 
fibrosis of the pancreas, particularly about the ducts, and one showed, in addition 
to the changes in the pancreas, fatty degeneration in the liver. No anatomic 
changes were found in the other two cases. He concluded that it is probable that 
the anatomic lesions were the result of long-standing indigestion with irritative 
bowel contents and an abnormal bacterial flora of the intestinal tract. He also 
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reported seven new observations. The liver was smaller in every case. In one 
instance leucine and tyrosine were found in the urine; a pathologic pigment, in 
the duodenal juice in another instance; and a third case was complicated with 
Banti’s disease. There were, however, no autopsy examinations. 

Pipping!8 in 1924 reported fatty changes in the liver and generalized anemia. 
The pancreas was not mentioned. 

Clarke and Hadfield!® in 1924 found the pancreas shrunken and partly re- 
placed by connective tissue. More islet tissue per unit was seen in the sections 
of the pancreas than encountered normally. Chronic ulcerative colitis and fatty 
metamorphosis of the liver were also found. 

Ryle2° in 1924 thought that ‘‘the inability to absorb fats in celiac disease 
and the attendant complications, such as infantilism and tetany, can best be ac- 
counted for by an obstructive lesion (probably infective in origin, as the disease 
is acquired and not congenital) of some parts of the lacteal tree.’’ Persons and 
Neale?! in 1928, however, could not substantiate this supposition. 

Mautner22 in 1925 observed a marked fat infiltration of the liver. The pancreas 
revealed degeneration of the parenchyma; there was a reduction of the cytoplasm 
of the cells lining the ducts and a moderate lymphocytic infiltration. The islet 
cells contained fat droplets. 

Potter23 in 1926 stated that postmortem examinations have shown very little 
evidence of value. In some instances a slight thickening of the mucous mem- 
branes of the intestines and in others a small cellular infiltration and fibrosis around 
the pancreatic ducts were encountered. 

Géttche24 in 1926 believed that dysentery was the ‘‘primum movens’’ in celiac 
disease. Gross?5 in the same year found an almost complete atrophy of the 
parenchyma of the pancreas, combined with fat infiltration. The islets were in- 
ereased in number. 

Payne2¢ in 1927 stated that there seemed no definite pathologic lesions in celiac 
disease. Levinsohn27 in 1927 remarked that in proportion to the severity of the 
disease no characteristic anatomic findings were demonstrable in instances of 
celiac disease. Atrophy and fatty degeneration of the various endocrine and di- 
gestive glands were occasionally reported, but the changes were no different from 
those seen in starvation, avitaminosis, and ascites and may be regarded as sec- 
ondary. The pancreas, as might have been expected, seemed to be most af- 
feeted, but not the island apparatus. 

Fanconi? in 1928 reported a normal length of the mesentery and intestines in 
his six cases. No abnormalities were noted in the glands of internal secretion. The 
intestines appeared atrophic and fat droplets were found in the intestinal epithelium. 
The pancreatic parenchyma revealed fat while the islets were free from fat. He 
concluded that these changes were the result of inanition. 

Bloch29 in 1928 found a chronic insufficiency of the digestive glands together 
with a superficial subchronic inflammation of the mucous linings of the intestines. 
In order to rule out postmortem changes as being the cause of the intestinal changes 
he had injected a solution of 10 per cent formalin into the peritoneal cavity and 
stomach shortly after death. He also stated that anatomic changes in the organs of 
internal secretion were not the cause of celiac disease. 

Bauer? in 1928 concluded that the etiology of celiac disease must be sought in 
some agent or influence that disturbs that site of the metabolic balance which is 
concerned with the transfer of used fats and carbohydrates back again in the in- 
testinal tract. 

Harpers! in 1930 stated that evidence of pancreatic disease has not been found 
at postmortem examinations with sufficient frequency to assume a primary disease 
of the pancreas as the cause of celiac disease. 
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Freise and Walenta’? in 1931 reported that the severing of the celiac plexus in 
young pigs produced a complex of symptoms which was characteristic of celiac 
disease. 

Parsons? in 1932 made the following statement: ‘‘Symptoms that are so severe 
and protracted as those occurring in well-marked celiac disease should, if the dis- 
ease be due to anatomic change, show very definite lesions.’’ 


A summary of the short abstract of the more important literature re- 
veals that changes in almost every organ of the digestive tract and in the 
glands of internal secretion have been held responsible for celiac disease 
from time to time. If such changes were not found, primarily functional 
disorders were thought to be the causative factors. 


CASE REPORTS 


Three patients of whom a clinical diagnosis of celiac disease was made 
came under our observation. It does not fall within the scope of this 
communication to relate in detail the clinical findings and the differential 
diagnosis; therefore, these findings are abstracted only briefly. 

A postmortem examination was performed in each instance. Blocks 
were cut from the various organs, fixed in 10 per cent formalin, and 
stained routinely with hematoxylin-eosin. Particular attention was paid 
to the thyroids, suprarenals, thymus, liver, pancreas, and gastrointestinal 
tract. In addition to the hematoxylin-eosin preparations, blocks of these 
organs were stained according to the van Gieson method for the presence 
of connective tissue. Silver stains were used (Foote’s reticulum stain) to 
demonstrate reticulum fibers. Other sections were stained according to 
the Warthin-Starry method and examined for the presence of Spirocheta 
pallida. Frozen sections were cut and stained for fat with sudan III 
and sudan IV. 


Case 1.—Onset and Course——The patient, a white female infant, aged nine 
months, weighed 744 pounds at birth. There was a history of frequent bowel move- 
ments, dating from shortly after birth. She was partially breast fed, with comple- 
mental feedings of pasteurized milk until she was four and one-half months old. At 
the time of weaning she was kept on cow’s milk plus carbohydrates. She was first 
admitted to the hospital at five months of age, with a diagnosis of celiac disease. 
Up to this time there had been no serious illnesses other than intestinal disturbance 
as evidenced by frequent stools of large size, numbering from four to six daily. At 
five menths she weighed 9 pounds 14 ounces. She was kept on a high protein diet 
and discharged after thirteen days in the hospital. She remained under observation 
for the following four months, when, although on a high protein diet, she had 
several exacerbations of her intestinal trouble, at which times she passed large, foul- 
smelling stools, averaging from four to six daily. She was again admitted to the 
hospital at nine months with a diagnosis of bronchopneumonia; at this time she 
weighed 12 pounds 4 ounces. The outstanding findings, other than the pneumonia, 
were emaciation and a markedly distended abdomen. She died twelve days after 
admission. 

Autopsy Findings 

Gross Changes.—(Only the more important lesions will be described.) The body 

was that of a well-developed but markedly undernourished white female infant about 
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ten months old. There was a bilateral bronchopneumonia with abscess formation. 
The liver was softer in consistency than normal and of about normal size. On sec- 
tion, the architecture was slightly obscured, and the surface, grayish brown. 
Throughout the cut surface, many minute, yellow, irregularly outlined dots were 




















Fig. 1.—Case 1. Lung. Note the large fat-containing phagocytic cells within the 
alveoli. (Hematoxylin-eosin preparation, 350.) 

Fig. 2.—Case 1. Pancreas. Fibrosis of the pancreas. Note the dilatation of the 
ducts, and the concrements. (Hematoxylin-eosin preparation, 300.) 

Fig. 3.—Case 1. Pancreas. Note the apparently regenerated parenchymal cells. 
(Hematoxylin-eosin preparation, 350.) 

Fig. 4.—Case 1. Pancreas. Lymphocytic infiltration and large islands of Langer- 
a. Note the early fibrosis of the islands. (Iron-hematoxylin-eosin preparation, 
120.) 
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seen, apparently situated in the central zones. The periportal spaces revealed 
no changes. The pancreas was hyperemic and slightly thicker than normal but 
otherwise presented no gross changes. The entire gastrointestinal tract was dis- 
tended; the mucosa, thickened and finely granular in appearance. There was an 
excessive amount of a greenish mucus, which in some regions was firmly attached 
to the mucosa. There were no ulcers. The Peyer’s patches and solitary follicles 
were swollen, The suprarenals were thin but otherwise appeared normal. Neither 
the thymus nor the thyroid revealed any gross changes. 

Histologic Findings.—Lungs: The alveoli contained a large number of poly- 
morphonuclear leucocytes and also large monocytic cells revealing a clear or foamy 
eytoplasm and an eccentrically situated vesicular nucleus. The cytoplasm of these 
cells contained fat globules. Other alveoli contained red blood cells, a serum 
precipitate, and large clear cells similar to those just mentioned. A few fields 
revealed areas of necrosis with many clumps of bacteria. The bronchi were filled 
with polymorphonuclear leucocytes and desquamated lining cells. 

Liver: Surrounding the central zones the liver cells contained many minute fat 
globules. These changes extended to about the midportion of the liver lobule. The 
periportal spaces were conspicuously free from fat. 

Pancreas: The normal architecture of the pancreas was completely obscured. 
There was a marked new formation of connective tissue traversing the sections. 
The acini appeared very small, and in many instances groups of parenchymal 
cells were entirely separated from one another by newly formed connective tissue. 
The cytoplasm of the lining cells was often granular, and the outlines of the nuclei 
indistinct. Occasionally, mitotic figures were seen in these cells. The islands 
of Langerhans could easily be made out; many seemed enlarged. Very occasion- 
ally, the newly formed connective tissue extended into the islands. The ducts in 
the sections were markedly dilated, and many were filled with a granular material. 
In addition, many ducts contained concentric pink-stained bodies which could easily 
be interpreted as concrements. Warthin-Starry stains failed to reveal spiro- 
chetes. Fat stains revealed a very small number of minute fat globules within 
the cells of the islands of Langerhans. The stroma revealed a slight infiltration of 
lymphocytes and a few polymorphonuclear leucocytes. 

Small Intestines: Sections from the small intestines revealed the mucosa richly 
infiltrated with lymphocytes and a few polymorphonuclear leucocytes. A moderate 
new formation of connective tissue was seen in the submucosa, with a few endo- 
thelial cells, eosinophilic cells, and polymorphonuclear leucocytes. 

The suprarenals, thymus, and thyroid revealed no histopathologic changes. 


The main pathologic diagnosis was: bronchopneumonia with abscesx 
formation, chronic pancreatitis with much fibrosis, pancreatic lithiasis 
with dilatation of the ducts, chronie enteritis, and fat infiltration of the 
liver (centrally located). 


Case 2.—Onset and Course—The infant, a white male, aged eighteen months, 
had frequent bowel movements from birth until six months of age, often averaging 
twelve or more per day, and composed largely of mucus and curds. After six months 
the stools were more normal in color but large in amount, at times fairly well 
formed, and always with a bad odor. Vomiting was also frequent up to the third 
month. 

Feeding History.—Until two months of age the infant was on breast milk, com- 
plemented by cow’s milk and dextrimaltose. During the third month he had sup- 
plementary feedings of protein milk, and from the third to the sixth month, protein 
milk alone. At this time he was placed on goat’s milk for one month; then on 





HESS AND SAPHIR: CELIAC DISEASE 7 


Carnation milk until he was nine months old when he weighed 16 pounds 10 
ounces. At nine months he developed tonsillitis and lost 1 pound 7 ounces in weight. 

He was first admitted to the hospital at ten and one-half months. He was a 
small but fairly well-nourished infant. Further positive physical findings were 
flaring of the lower ribs with moderate beading. The abdomen was large and 
tense. There was moderate epiphyseal enlargement. 

Clinical diagnosis was rickets and chronic intestinal indigestion. The possibility 
of a food allergy was given serious consideration. 

The child was discharged after ten days in the hospital and was readmitted 
at eighteen months. During the interval the child had been on a high protein 
diet consisting of protein milk, eggs, cottage cheese, orange juice, bananas, and, 
more recently, small amounts of vegetables, together with cod liver oil and viosterol. 
He was readmitted with a diagnosis of influenzal pneumonia and died on the third 
day after admission. 

Autopsy Findings 

Gross Changes.—The patient was a well-developed, markedly undernourished white 

male infant about eighteen months old. There was a bilateral bronchopneumonia. 








Fig. 5.—Case 2. Pancreas, marked fibrosis. (Hematoxylin-eosin preparation, x 200.) 


The liver was slightly enlarged. On section the surfaces were brownish gray. 
Throughout the surfaces were seen minute yellow dots, which were confined to the 
central zones. The periportal spaces showed no gross changes. The pancreas 
presented no gross abnormalities. The mucosa of the stomach was pale and the 
rugae flattened. The mucosa of the duodenum and upper jejunum was hyperemic; 
the Peyer’s patches and solitary follicles were swollen and slightly granular. The 
mucosa of the distal ileum was thrown into folds and covered with an excessive 
amount of mucus. The jejunum measured 300 em. in length; the ileum, 50 cm., 
while the entire intestinal tract measured 457 em. The mesenteric nodes were en- 
larged and soft, presenting pink surfaces. The suprarenals, thymus, and thyroid 
showed no gross changes. 

Histologic Findings.—Lungs: Sections revealed many of the alveoli containing 
polymorphonuclear leucocytes in addition to large monocytic cells showing a foamy 
cytoplasm and a slightly eecentrically situated nucleus. These cells were filled 
with fat, as could be demonstrated by special stains. 

Liver: Surrounding the central veins the liver cells appeared foamy and many 
of them contained minute fat globules. 
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Pancreas: The normal architecture of the pancreas was completely destroyed. 
Pancreatic parenchyma could be recognized in only a few fields in each section. 
There was a marked new formation of connective tissue separating small tubuli from 
one another. Many of the cells lining the acini showed indistinctly stained nuclei 
and a granular cytoplasm. There were, however, cells present which showed hyper- 
chromatie nuclei, and occasionally mitotic figures were recognized in these cells. 
The islands of Langerhans seemed larger than normal and showed many hyper- 
chromatic nuclei. Occasionally, a moderate amount of connective tissue was also 
seen within the islets. Small fat granules could be seen in some of the islet cells. 
The duets in the sections were markedly distended and many contained a reddish 
granular débris. Here and there were seen a varying number of pink-stained con- 
centrie bodies, which gave the impression of conerements. Other ducts contained 
desquamated lining cells. The stroma consisted of connective tissue fibers, some of 
which seemed hyalinized. Only a few fibroblasts were seen. Here and there, a slight 
infiltration of lymphocytes and very few polymorphonuclear leucocytes could be 
made out. Spirochetes could not be demonstrated. 

Small Intestines: Sections of the small intestines revealed a moderate infiltra- 
tion of lymphocytes, endothelial cells, and a few polymorphonuclear leucocytes. 
There was a marked new formation of connective tissue in the submucosa. The 
lymph follicles, particularly in the region of the jejunum, were hyperplastic, their 
centers revealing much karyorrhexis and karyolysis. 

Suprarenals, Thyroid and Thymus: No histopathologic changes were noted. 


The main pathologie diagnosis was: bronchopneumonia, recent, 
chronic pancreatitis with much fibrosis, pancreatic lithiasis, dilatation 
of the panereatic ducts, chronic enteritis, abnormal length of the 
jejunum, and fat infiltration of the liver (centrally located). 


Case 3.—The patient, a white female child, aged three years, was admitted to 
the hospital for the first time at seven months.* 

Onset and Course.—She was breast fed for two weeks, following which she was 
given a cow’s milk formula for two months, and during the following six weeks 
was placed on various other formulas, because of unsatisfactory gain in weight. 
At four months she developed her first attack of diarrhea, which continued for 
one month. Following this, her progress was fair for three weeks, when she again 
developed diarrhea. 

She was admitted to the hospital for the second time when she was three years 
old. Between her fifth month and third year her progress had been slow, and 
she had recurrent attacks of intestinal indigestion and diarrhea. She had pneu- 
monia at one and one-half years and measles at two and one-half years. Her his- 
tory was otherwise negative except for the gastrointestinal disturbances. 

The admission diagnosis on the day before her death was anhydremic intoxica- 


tion, celiac disease, and athrepsia. 


Autopsy Findings 

Gross Changes.—The body was that of a well-developed but markedly under- 
nourished white female appearing to be two years old. The lungs revealed bilateral 
bronchopneumonia. The architecture of the liver was indistinct, and no details 
as to central zones or periportal spaces could be made out. The surfaces were 
yellowish. The pancreas showed no gross changes. A few diverticula were present 
in the stomach. The ileum showed enlarged follicles and Peyer’s patches, which 
were granular and distinctly raised. The mucosa was slightly thicker than normal 


*We are indebted to Dr. I. A. Abt for the use of the clinical record. 
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and was covered with an excessive amount of mucus. The mesenteric nodes were 
enlarged, soft, revealing pink surfaces. The left kidney showed an irregular 
golden brown, rather soft stone measuring 5 mm. in diameter. No gross changes 
were found in the suprarenals, thyroid, and thymus. 

Histologic Findings.——Lungs: Sections revealed many of the alveoli filled with 
large mononuclear cells showing a clear cytoplasm which contained large fat 
globules. Many of the alveoli were completely filled with these phagocytic cells. 
Other alveoli contained polymorphonuclear leucocytes. 














Fig. 6.—Case 3. Pancreas. Note the increase in connective tissue. (Van Gieson 
preparation, X80.) 

Fig. 7.—Case 3. Pancreas. Note the large cellular masses without the formation 
of regular acini. (Jron-hematoxylin-eosin preparation, 250.) 

nak 8.—Case 3. Pancreas. Note the dense reticulum fibers. (Keticulum stain, 
x +) 


Liver: The cytoplasm of the parenchymal cells throughout the liver showed 
many large fat globules and also many minute fatty droplets. The changes seemed 
more pronounced in the region of the central zones but were present throughout. 

Pancreas: Hematoxylin-eosin stains revealed a distinct new formation of con- 
nective tissue throughout the pancreas which, however, was far less pronounced 
than in Cases 1 and 2. The lobules were clearly recognizable in many fields, and 
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only in some sections were the acini traversed by connective tissue. The pancreatic 
cells throughout appeared smaller than normal but revealed very prominent nuclei. 
The cytoplasm in many fields was indistinct, and the differentiation between indi- 
vidual cells was difficult. In several instances, masses of nuclei of pancreatic 
parenchyma appeared as a syncytium. The lumina of the tubuli in many fields 
were indistinct. The islands of Langerhans were clearly recognizable. They 
seemed larger than normal but showed no changes. The ducts throughout the sec- 
tions were surrounded by newly formed connective tissue, which occasionally re- 
vealed a moderate number of lymphocytes and very few polymorphonuclear leuco- 
cytes. Some of the ducts were dilated and contained desquamated cells, but no 
eoncrements were noticeable. The van Gieson stain revealed a new formation of 
connective tissue, in many fields separating the tubuli from one another. The 
changes were much more severe than could have been judged from the hematoxylin- 
eosin stain. A large amount of reticulum fibers could be demonstrated by the 
silver stain. These fibers often completely encircled the individual parenchymal 
cells. No spirochetes were found. 

Small Intestines: Sections taken from the small intestines revealed many 
lymphocytes and plasma cells, and occasional polymorphonuclear leucocytes in- 
filtrating the mucosa and submucosa. There was a slight new formation of con- 
nective tissue in the submucosa, particularly pronounced in the ileum. 

Suprarenals, Thymus, annd Thyroid: Sections of these organs revealed no 
histopathologic changes. 


The main pathologic diagnosis was: bronchopneumonia, fibrosis of 
the pancreas, nephrolithiasis, multiple diverticula of the stomach, chronic 
gastroenteritis, and fat infiltration of the liver (diffuse). 


DISCUSSION 


The postmortem findings in these three instances were strikingly 
similar. The autopsies revealed bronchopneumonia of recent develop- 
ment, chronic enteritis, and severe changes in the pancreas in every 
instance. The cause of death was the bronchopneumonia. In view of 
the general malnutrition it is easily understood why the infants died 
of the bronchopneumonia, even though it was not very extensive in one 
instance. 

Unusual histologie findings in the alveoli of the lungs in these cases 
were the large monocytic cells which were filled with fat. It is possible 
that the presence of the large phagocytes filled with fat signifies metabolic 
changes affecting particularly the fat metabolism. 

The thymus, thyroid, and suprarenals showed no gross or histologic 
changes in any of the eases. Schick and Wagner,"* who found marked 
atrophy of the thymus, suprarenals, and pancreas, believed that in in- 
stances of celiac disease it was an ‘‘anatomically proved fact that glands 
of internal secretion which are in close relationship to digestion are 
primarily atrophic.’’ They coined the term ‘‘atrophia pluriglandularis 
digestiva.’’ Their findings, however, could not be confirmed by Fan- 
eoni,** Bloch,” and others. We also could find no evidence of atrophy 
of the thymus, thyroid, and suprarenals. 
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Chronic lesions were found in the intestinal tract, principally affecting 
the small intestines. In none of our cases, however, were the changes 
very severe or apparently of long duration. It is, therefore, doubtful 
that these lesions, though present in every instance, were the cause of 
celiac disease. It seems more likely that they were the result of changed 
intestinal contents and secondary infection. There were no ulcers, no 
sears, but a chronic catarrhal inflammation, which in some instances 
eould not have been diagnosed without a histologic examination. It 
would be difficult to understand why such lesions should lead to the 
significant wastage of fat. 

The seemingly enlarged jejunum which was encountered in the second 
ease may be explained on the basis of the nutritional disturbance of 
long duration (Mautner and Lehndorff*). 

Grossly the pancreas showed no noteworthy changes in any of the 
eases. It was slightly firmer than normal in one instance, but not suf- 
ficiently to attract special attention to it. The pancreatic ducts were 
not dissected grossly. Histologically, the changes in the pancreas were 
marked. A severe fibrosis was encountered in two instances, with dilated 
ducts and seemingly large islands of Langerhans, some of which also re- 
vealed an increase of connective tissue. Scattered throughout was a 
slight lymphocytic infiltration. In Case 3 the changes as encountered 
in the hematoxylin-eosin preparations were much less severe, and only 
by the use of special staining methods, a distinct new formation of con- 
nective tissue and reticulum often encircling parenchymal cells was en- 
countered. Inflammatory cells were not numerous. This may indicate 
that the inflammation—provided that the fibrosis was the result of a 
primary inflammation—had subsided. It is likewise possible that the 
fibrosis was not the result of a primary acute inflammation but fol- 
lowed a primarily chronic irritation such as the closure of the duct. In 
addition to the marked fibrosis, the pancreas revealed a dilatation of the 
ducts in every instance, with periductile fibrosis and relatively large 
islands of Langerhans. In the first two instances, conerements were also 
demonstrable within the ducts, 

Syphilis as the cause of pancreatic changes could be ruled out. Neither 
were the histologic changes suggestive of syphilis nor were spirochetes 
demonstrable. While it may be possible that primary concrements in the 
ducts which were found in the first two instances could explain the 
changes in the pancreas, we have no proof that the conerements were 
primarily present. It is likewise possible, however, that because of 
primary inflammatory changes of the smaller ducts, with closure of some 
and dilatation of others, concrements were formed secondarily. 

In all three instances, evidence of regeneration of the pancreas was 
demonstrated by the presence of mitotic figures and by the appearance 
of syncytial cell masses in the panereas in the third case, which showed 
the least change. It seems likely that in this case the pancreatic 
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parenchyma regenerated but the fibrosis still persisted. The first two 
infants died before the regeneration had taken place, but it is likewise 
possible that the changes in these instances were so severe that complete 
regeneration could not have occurred. It may be mentioned in this con- 
nection that Gruber,** summarizing the evidence for regeneration of the 
panereas, stated recently that regeneration of the pancreas is a proved 
fact. 

Parsons’ stated that ‘‘in two or three cases some excess in fibrous tissue 
or small cell infiltration around the ducts of the panereas’’ was found 
in instanees of celiac disease. On the other hand, he stated that ‘‘the 
finding after much scratching about of some small grains of reward 
in the shape of an alteration in a few cells does not seem sufficient to 
justify an exalting cackle.’’ From the point of view of the morphologist, 
however, it must be stated that excess in fibrous tissue and small cell in- 
filtration are important. While these changes may seem insignificant at 
the time of examination, they constitute a document of a past insult and 
indicate that more severe lesions which have subsided were present 
some time ago. It is conceivable that the initial lesions subsided and 
only sears remained here and there, while other portions of the pancreas 
regenerated. It must be conceded that other cases of celiae disease, 
showing what was interpreted as slight changes by the use of the hema- 
toxylin-eosin stain, also fall into this group. 


Even if the pancreatic changes were the prime factor in the produe- 
tion of the clinical symptoms, recovery is explainable on the basis of 
the ability of the pancreas to regenerate acini and islets. 


It is extremely difficult to decide whether a difference exists between 
primary pancreatic disease in infancy and the elinieal picture of celiac 
disease or whether both are identical. Burghard’s,** Gross’s,”” and Pas- 
sini’s'® eases which revealed severe changes in the pancreas are regarded 
as examples of celiac disease. The changes in the pancreas in Gross’s 
ease were almost identical with those seen in our first two cases. In 
our opinion the most outstanding clinical symptoms of celiac disease, 
namely, the wastage of fat, can be explained on a primary pancreatic 
disorder. Beeause of the changes of the pancreas, we believe that it is 
also possible to correlate the changes in the carbohydrate metabolism in 
these cases on the basis of a pathologie pancreas. The hypophysis, un- 
fortunately, could not be examined. 

It may be mentioned in this connection that Gross*® and, also, 
Nakamura*® stated that systematic examination of the pancreas in chil- 
dren revealed that atrophy of the pancreas may occur in instances of 
diseases of the gastrointestinal tract and in acute and chronie toxie con- 
ditions. Also, Parsons? remarked that the changes in the pancreas ‘‘are 
either due to secondary infection or are the result of malnutrition.’’ 
On the other hand, however, Gross,”° and likewise Nakamura* stressed 
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that a primary disease of the pancreas may lead to severe malnutrition 
of the patient. Gross’s®® case and our three cases, we believe, belong to 
this latter group. 

We are well aware of the fact that instances of celiac disease are de- 
scribed in the literature, which reveal chronie diseases of the gastro- 
intestinal tract but no changes in the pancreas. If, by the use of 
special staining methods, it is not possible to demonstrate fibrosis in 
the pancreas, then it must be conceded that the symptom-complex of 
celiac disease has not one definite pathologic entity. Our series, com- 
prising only three instances, is too small to permit generalization. Be- 
cause of our findings we must insist, however, that in every instance of 
celiac disease the pancreas should be studied with the before mentioned 
special methods before pronouncing it normal. 
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ATHLETIC PERFORMANCE AS A FUNCTION OF GROWTH: 
SPEED IN SPRINTING 


H. Gray, M.D., AND FREDERICK J. DALY 
San Francisco, Cauir. 


MONG the many problems of physiology basic to clinical medicine 
to which investigators in recent years have devoted so much at- 
tention, those of metabolism and growth have come to occupy an in- 
creasingly important place in the interest of pediatricians. The va- 
rious aspects of growth in particular have been extensively studied and 
in many instances found to be susceptible of orderly analysis and even 
reduction to mathematical formulas. This is true of both the static and 
of the dynamic aspects of growth: of size of the body and its parts 
and of its faculties or functions. Of the latter, speed in sprinting is 
an important representative and forms the subject of the present re- 
port. 

In sprinting the tempo is important because physiologically the 
‘‘quickest way to reach the winning post is to take at the outset that 
speed which will just produce exhaustion at the goal and keep that speed 
throughout the course. The penalty for raising the speed at any part 
would be a degree of untimely exhaustion far outweighing the benefit 
gained.’’ (Kennelly.') The distance divided by the time may there- 
fore be regarded as the individual’s optimum speed for the particular 
event. It follows that for other distances that individual’s optimum 
may be better. Furthermore, if we pick out the fastest speed recorded 
in any competitive event (namely, 9.906 meters per second in the 130- 
yard record made in 1911), we obtain a value which is better, because 
it is a human rather than an individual optimum. In its turn even this 
value is less than the maximum speed so far recorded for a running 
man at any moment, namely 10.48 meters per second, between 45 and 
50 yards, as measured with electric coils along the course. (Hill and 
his pupils, 1927.*). 

Observations.—The runners were boys from the ages of nine years 
to twenty years and six months at the Tamalpais School in San Rafael, 
Calif. The track was of firm grass, on a slight slope, such that the 
running time for a number of boys was the same as on a cinder track; 
in fact the fastest performer did slightly less well than on cinders. 
The starting signal was ‘‘get ready,’’ then a gun. The observations 
were made by F. J. D., whose experience in varsity athletics and as a 
coach extends over many years. Ages were recorded to the nearest 
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month (e.g., a boy of 9 years 434 months was recorded as 9 years 
5 months), and the ages were tabulated in groups of six months, begin- 
ning with 9 years to 9 years 6 months, midpoint at 9.25 years. Times 
were taken in seconds and fifths (e.g., 9 and 4% meant 9 and 4%; but 
less than 10 seconds); these observations were converted into decimals 
(e.g., 9.8 seconds), and grouped in class-intervals of 0.4 second, begin- 
ning with the class 9.6 and less than 10.0, midpoint at 9.8 seconds. 
The averages and other reduced statistics on the 992 observations are 
listed in Table I. 

Spot Chart of Observations—The raw data and also the averages 
for age are plotted in the diagram: age along the horizontal axis, time 
on the right vertical scale, and on the left vertical is speed in meters 
per second. The solid dots emphasize the notable variation in per- 
formance among boys within any six-months-age-group. The circles 
represent the averages for the age-groups, and from now on we shall 
deal mainly with the averages. The next step is to smooth them, and 
this has been done by a line through the field of plotted points; hence 
for any given boy we may find his age on the baseline and read up to 
the curve and then sideways to find the average, or so-called ‘‘normal,’’ 
running time on the right vertical seale or speed on the left. 

The crossed averages, which stray so markedly from the stream, are 
explicable as follows. The high value at 20.25 years represents two 
boys who were exceptional, not ordinary performers. The three values 
below the right end of the curve, namely for 19.75, 19.25, and 18.75 
years, reflect the noteworthy tendency of some boys in the last year or 
two of school to act bored with tests and let down in effort; the same 
phenomenon is found in other tests. After these four crossed circles 
are omitted there remain nineteen means covering 966 observations for 
further analysis. 

Theory for the Curve.—In order to graduate the observations for 
practical use, a trend line was sketched freehand. It took the form of 
an elongated ‘‘S.’’ Now growth phenomena, too many to review here 
(though traceable through the references at the end of this paper), 
have been thought to fit either a logistic or a Gompertz curve, either of 
which has the convenience of a small number of constants. Formulas 
with various assumptions for the constants were tested (on Wilson’s*® 
grid paper for the logistic, on Courtis’s* grid for the Gompertz), until 
an equation was found which nearly coincided with the tentative free- 
hand curve and was then substituted in the graph. This preferred law 
was the so-called autocatalytic, or speaking more generally and without 
conjecture as to chemical kinetics, the logistic. Indeed it is presented 
mainly as a neat and useful interpolation formula. Its limitations have 
been acutely analyzed by Wilson and Puffer 1933,5 by Kavanagh and 
Richards 1934.° 
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an equation was found which nearly coincided with the tentative free- 
hand curve and was then substituted in the graph. This preferred law 
was the so-called autocatalytic, or speaking more generally and without 
conjecture as to chemical kinetics, the logistic. Indeed it is presented 
mainly as a neat and useful interpolation formula. Its limitations have 
been acutely analyzed by Wilson and Puffer 1933,5 by Kavanagh and 
Richards 1934.° 








£9°8 G02 — 0°02 
6eL ; 0°03 — S6L 
9o'L j S6l - O61 
Le'L O6I — SST 
99°L ost — OSL 
vL Ost -— SLT 
P9'L CLE - OLT 
6E"L OL - GOL 
StL GOL — O'9OT 
L's 0'9T — SCL 
S8'9 GST — OST 
92'9 OST — SOT 
is9 Stl — OF 
Le'9 OFT — SEI 
33'9 Sst — OT 
90'9 ost — FSI 
pr S3l —- OSL 
6's OSI - SIT 
ig'¢ CIt - Olt 
LL's OTL — SOL 
8F's SOL - OOL 
bL's OO. - 96 
__ OFS 7; - oe 
(g) (Tt) 
‘09s /'W % SHINGL 
aNV SUVaA 


SCHrCAHSGASCSSSHHr HS 
we 


AROCNGSCCKHrOCHAtOH 





io) 


an 











= 
a 





aor 
TO @ 





ND 
= 
=< 
& 
s 
a0 
a 
>) 
4 
- 
Z 
fs 
} 
a) 
w 
x 
& 


Ao as Ga 


aNnoogs NVaW . . 
. - eliotn LNIOdGLIK ie ae 
Wid SUaLaN pact en ya at 40 40uua . SLIKIT SSV'I0 
NI aaaas ‘ —. NV quvecns SNOLLVAWASHO 
40 waaKON 


(‘WN FTG) “GA OOL Wid SANoOogs 
aWiL 





SNOILVABAISAO 766 NO SOLLSILVLG—HSVQ G4VX-00T 
I @1avJ, 





GRAY AND DALY: ATHLETIC PERFORMANCE 17 


For visual comparison with other material following the logistic law, 
it is convenient to follow Yule’s’ seale and proportions for the universal 
logistic, with age on the baseline calibrated in tau units, Greek letter r, 
multiples of the standard interval, measuring to the left or right (minus 
or plus) from the age of inflection; and on the vertical seale speed ex- 
pressed first in meters per second and then converted into percentage 
of an assumed maximum speed at completed growth. 
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Fig. 1. 


For the present material this upper asymptote is the maximum ex- 
pected for the average performance of a group of boys, not the maximum 
approached by the group’s fastest individual. When observations have 
been obtained on such an individual runner, say from the age of nine 
to the age of twenty, his growth in speed will follow a different curve; 
and if that curve be a logistic, it will certainly approach a higher 
maximum than that of the present group curve. Numerically that in- 
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dividual’s maximum or upper asymptote will exceed the group’s 
asymptote 8.04 m./see. but will lie much closer to the record speed made 
in 1910 in this event, namely 9.73 m./see., though somewhat below the 
record speed in any competitive event, namely 9.906 m./sec. in the 130- 
yard dash in 1911 (see Kennelly 1926*) and more below 10.479 m./sec., 
‘*the greatest speed ever measured in a human runner in still air’’ (see 
Furusawa, Hill, and Parkinson 1927?). 

Both seales in the lower graph correspond exactly to the respective 
seales in the upper graph. 

The stream of observations in the spot graph is likely to give the 
reader an impression that a better fit would be obtained by a straight 
line, and a steeper slope; but the well-known occasional deceptiveness 
of such optical impressions is also in this ease sufficiently indicated by 
the trend of the means, which in the lower graph are seen to lie closer 
to a sigmoid curve than to a straight line. 

The circles in both graphs are not quite exact because after the draw- 
ings were completed the averages were recomputed as a check, with 
slight changes, which are correctly stated in Table I. 

The present logistic equation fits the data when converted into speed 
== meters per second = 91.44/time in seconds, but it does not fit the 
original observations in seconds for the distance, nor would the time in 
seconds be fitted by a logistic equation with changed constants. These 
are distinctions worth noting. 


The universal logistic y 
L 


becomes for the present speeds 
y Y — 5.400 1 
a, __ = 0.557 (X-14.7)__ 
l+e 
in which 
x = age from birth in years and tenths 
z = age of inflection — 14.70 years 


Y speed — (distance in meters)/(time in seconds) 
= m./see, 
upper asymptote of Y, here assumed after several 
trials as 8.040 m./see. 

ad (Pearl)®. 1° lower asymptote of Y, here assumed after several 
trials as 5.400 m./see. 

L (Yule.t Wilson) = K (Pearl) = limit or maximum amount of growth 
in the period studied — A — d — 2.640 m./sec. 
Y-d 

SL percentage-—saturation — percentage of speed at 
maturity 


n 1 
- (Wilson), ano Yule) (rate of growth)/(standard deviation) — —0.557 
¢ by graphic method on Wilson’s grid 


n 
tau, r (Yule) | (% - Xi) = age, measured from age of 


inflection, and expressed not in years but in 
standard intervals of Yule. 
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Agreement of Observation With Theory.—The deviations of the ob- 
served means from the corresponding values on the eurve of theory 
have been computed: Y, — Yt = A, and these deltas treated in four 
ways which have been used by one or another of the investigators of the 
logistic. The results are satisfactorily small. 


Root — P. (a2) - 
oot-mean-square-deviation == a = 0.098 m./see. 
Weighted = are-deviati 2 > (f. ~A2) 
eighted root-mean-square-deviation = “= 0.080 m./sec. 
+ A 
Percentage-deviation of observation : .22 per cent 
from theory = ——+—__—— 
2 ‘ 100 A 
Weighted percentage-deviation of > = 0.87 per cent 
observation from theory = — 2 


Standards for Practical Use.—Athletic performance standards are 
commonly stated with regard to school grades. Now a given grade in 


TABLE IT 
100-YARD DASH: PREDICTED STANDARD FOR PRACTICAL USE 


EXPECTED TIME 
IN SECONDS AND TENTHS 
(LONGEST TIME FOR GROU P INDIC ‘ATED ) 











AGE FASTEST a 
he pond FASTEST FASTEST | 50% FASTEST FASTEST 
AND 8 2% 16% OF BOYS 84% 98% 
OF BOYS OF BOYS ( AVERAGE OF BOYS OF BOYS 
OF ALL) | 
(1) (2) (3) (4) (5) (6) 
9.0 15.0 15.8 16.6 | 34 i 
9.5 14.8 15.6 16.5 | 17.4 18.2 
10.0 14.5 15.4 16.4 17.4 18.3 
10.5 14.1 15.2 16.2 17.3 18.3 
11.0 13.7 14.9 16.0 17.1 18.3 
11.5 13.4 14.6 15.8 17.0 18.2 
12.0 13.0 14.3 15.6 16.9 18.2 
12.5 12.5 13.9 15.2 16.6 17.9 
13.0 12.1 13.5 14.9 16.3 17.7 
13.5 11.6 13.0 14.5 16.0 17.4 
14.0 11.1 12.6 14.1 15.6 17.1 
14.5 10.7 | 12.2 13.8 15.4 16.9 
15.0 10.4 | 11.9 13.4 14.9 16.4 
15.5 10.2 11.6 me 14.4 15.8 
16.0 10.1 11.4 12. 14.0 15.3 
16.5 10.1 11.3 125 13.7 14.9 
17.0 10.9 | 111 | 122 13.3 14.4 
17.5 10.0 11.1 12.1 13.2 14.2 
18.0 9.9 10.9 | 11.9 12.9 13.9 
18.5 9.9 10.9 11.8 12.7 13.7 
19.0 9.9 10.8 11.7 12.6 13.5 
19.5 11.6 
20.0 11.6 
20.5 11.5 





The standard deviations used to determine percentiles in this table were read from 
a smooth curve drawn on a plot (not reproduced) of the computed standard devia- 
tions. The range is left vacant in the last lines because the small N’s make the 
sigmas unreliable. 
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one school will include an age range varying both with that school’s 
scholarship standards, which vary geographically, and with the stu- 
dents’ intelligence quotients, which vary according to social, economic 
and other conditions. More logically therefore, athletic standards should 
be referred to age. Observations were accordingly collected in a private 
school in California, the averages graduated mathematically by methods 
presented above and the resultant standards arranged in Table II for 
practical convenience of athletic coaches. The predicted values are 
stated at exact years and half-years (instead of at 0.25 yr. and 0.75 yr., 
necessarily used in reducing the raw data). Expected performance at 
fractional ages can be interpolated or, if desired, computed from the 
formula. Besides the average there are also tabulated certain lower and 
upper borders which permit any particular boy to be assessed as either 
handicapped or superior. 

The only age standards for sprinting-speed seem to be the Philadelphia 
‘‘publie school age aim charts,’’ quoted by Bovard and Cozens" in 
1930. In the 100-yard dash our private school boys were faster. By 
how much exactly we cannot say because we do not find in that reference 
whether age was recorded to nearest or to last birthday. 


CONCLUSIONS 


1. The rate of speed in running of which schoolboys are capable has 


been shown to be correlated with age and, hence, to be one of the phases 
of general growth which is susceptible to mathematical treatment like 
growth in size of the body as a whole and of its various organs, systems, 
and activities. 

2. An analysis of the data for the 100-yard dash obtained from 992 
tests of schoolboys from nine to twenty years of age shows that average 
speeds in seconds when calculated for and plotted against years of age 
form a symmetrical flattened S-curve, such as is characteristic of several 
forms of growth. From this curve a mathematical formula has been 
computed, agreeing satisfactorily with the observations which in mathe- 
matieal terminology is a logistic, and in physiologic terminology an 
autoecatalytie, eurve. The feature of this kind of growth is that the 
annual gains, instead of becoming smaller year by year as appears true 
of some traits, increase up to puberty and thereafter decrease, so that 
these gains plotted against age look like the bell-shaped curve of proba- 
bility. Speed in sprinting has, therefore, been shown to be an aspect of 
growth susceptible of fairly precise prediction. 

3. A table of standards, based on the present rather large series of 
observations for the approximate period of late childhood and of adoles- 
cence is presented which may be of practical service to school physicians 
and athletic directors. 


For mathematical advice we are greatly indebted to Dr. Holbrook Working. 
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HEMORRHAGE AND SUBSEQUENT CALCIFICATION 
OF THE SUPRARENAL 


CHARLES E. SNELLING, M.B., anp I. H. Ers, M.B. 
TORONTO, ONTARIO 


EMORRHAGE in the suprarenal gland occurs relatively frequently 

in infants and children. There are a number of causes. This 

study was prompted by the clinical observation of a patient with massive 

suprarenal hemorrhage, in whom, at postmortem, calcification was found 
in the old blood clot. 

In the newborn massive hemorrhage of the suprarenal has been de- 
seribed.’~* It is also seen in older children and adults.” * *?* The elin- 
ical course in the newborn has been described as follows: shock, listless- 
ness, refusal of food, rapid respiration, rapidly developing anemia, dis- 
tention, bogginess of the abdomen with or without bluish discoloration, 
and occasionally a palpable mass. Pyrexia was observed by some.* * *? 
Cures were reported by transfusions,’ hormone therapy,” ** and opera- 
tion. The etiology was given as (a) probably part of hemorrhagic dis- 
ease of newborn; (b) difficult delivery (breech) ; (c) Schultz method of 
resuscitation; (d) inereased pressure in the inferior vena cava and 
suprarenal vein. *"* Smaller hemorrhages which are probably inci- 
dental findings and not the primary cause of death are fairly frequent. 


Severe sepsis causing suprarenal hemorrhage has been recorded.” ?°-** 
It may be due to thrombosis of suprarenal veins, emboli, or toxic damage 
to the gland. This seems to be the most frequent cause after the new- 
born period. 

In patients with fatal burns, hemorrhage in the suprarenal is quite 
common.* ** 7° 


Suprarenal apoplexy in adults is described and has nearly always 
been associated with an infection.’® *» ** *% 78 Materna** showed in some 
of the patients dying from suprarenal hemorrhage that there was an ex- 
cess of adrenalin in the blood stream causing an adrenalin toxemia. 

Calcification of the suprarenal glands has been observed in patients 
with Addison’s disease***’ in whom there has been tuberculosis of the 
suprarenal followed by insufficiency of the gland. Calcification is re- 
ported by a few authors as occurring in children.** ** ** Adami and 
Nicolls® noted it in four patients over forty years of age in whom 
there was no tuberculosis, and they considered it may have followed 
a suprarenal hemorrhage at birth. Marine* reports calcification of 


From the wards and laboratories of the Hospital for Sick Children, Toronto, and 
the Department of Paediatrics, under the direction of Alan Brown, M.D., F.R.C.P. (C) 
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the suprarenals in cats, usually following distemper. The symptoms 
were similar to insufficiency of the gland as observed in the animals 
surviving double suprarenalectomy for three weeks. 

Banting and Gairns®™ found in adrenalectomized dogs that injection of 
adrenalin-free cortex prolonged life. Also they noted that Ringer’s solu- 
tion was more effective than any other intravenous solution. 

The material for this study is derived from the records of forty-three 
infants and children in whom suprarenal hemorrhage was found at post- 
mortem. These have been observed during the last fifteen years and 
the frequency is somewhat greater than was expected. Suprarenal 
hemorrhage was found forty-three times in 3,637 consecutive post- 
mortems, an incidence of 1.19 per cent; fifteen occurred in newborn 
infants; and twenty-eight, in older infants and children. The data may 
be found in Table IL. 


NEWBORN GROUP 


Of the cases in this group only one was diagnosed clinically (Case 41). 
In this ease labor was difficult; the infant suffered collapse, irregular 
respirations, and weak pulse. A mass was felt in the left flank. This 
patient was also suffering from intracranial hemorrhage and, in spite of 
repeated transfusions, died. Six of the fifteen were prematurely born 
infants; the type of labor was not recorded in the majority, but records 


of four showed difficult delivery (Cases 2, 7, 41, and 42). Ten of the 
fifteen were brought to the hospital under one week of age, and all died 
shortly after admission. In the postmortem examinations very few had 
uncomplicated suprarenal hemorrhage. Cases 2, 3, 7, 9, 10, 11, 13, and 
42 showed the smallest number of associated conditions, and if one ana- 
lyzes the clinical findings in these, the symptoms and signs divide into 
those of (a) collapse and (b) hyperirritability. On the one hand, there 
was collapse, cyanosis, irregular gasping respiration, weakness, listless- 
ness, subnormal temperature, lack of suckling, and in some the uncon- 
firmed clinical diagnoses of bronchopneumonia, sepsis, intracranial hem- 
orrhage, and alimentary intoxication were made. The other clinical pic- 
ture was one of twitching of the muscles, screaming, convulsions and 
fever. The unconfirmed clinical diagnosis in these (Cases 7, 10, and 42) 
was intracranial hemorrhage. All the cases being considered, the symp- 
toms and signs fali into these two divisions, but the other conditions from 
which the patient suffered may have been contributory. 

In three patients (Cases 2, 41, 42—Figs. 1 and 2) a mass was ob- 
served on palpation of the abdomen, though in the first it was thought 
to be liver. There were four instances in which the mass was large 
enough to have been easily palpable. In ten of the fifteen cases, the 
hemorrhage was sufficiently extensive to destroy the structure of one 
or both glands and so disorganize the parenchyma that it would not 
seem possible for the usual function to continue. 





nm 
o 
— 
= 
& 
< 
8 
a 
am 
° 
fo) 
- 
Z 
= 
~ 
=) 
tor 
wQ 
Laal 
— 
& 


“dnoiZ usoqMou oy} JO O18 OSE Zh PUB Th SOSBDs, 





‘eBeyis0wey yuover Lq 
peztueZiostp puvjys [euoreidng 


‘aseys 
-1ouley ~[euereidns [e10}E[IG 
“etpeut siyy0 ‘eruounoudoys 
-uoiq ‘eBvysiowoey jemesesjU] 


‘uINIO}JVUOVU Brut 
-yeyyydo ‘fy1unyewe1g 


‘dep omes perp ply puv 
“XT .80T 0} ‘uorssrmpe 10338 
q31y A19A oso oanyesoduiay, 





‘g[Bao usUIBI0J 
pue sNnsoTI9}Iv styoNp yueywg 
*(qoBve UT 4O[2 pooljq JO weap 
I) sjeuoreidns ut os eyss0my 
[esozeIq ‘esvysiowsy jeruesd 
-Bijut ‘sisejoojoye 4ArvuOWlNg 





‘I0AT, puve ‘“yrvey 
oOyUL eSeyss0WOY 
[eIqoe}9g «= “eTBAO = MOTB 
quoyed ‘{steuorsidns o4Urt 
eSvyiiowey [[euUg ‘sIseye[e7V 


‘sZuny{ 





? ‘aBeyss0 
-wey juacer oatsua}xe fq pazt 
-uvZi0stp BI[Npeu pue xo3109 





‘oSvyss0WeYy eatsue}xe q 
poyeredes Ajoprm syeQ “372° 
onset} [euervidns [eus0u ON 


‘sodvyssowmoy Are] 
-[Npeut PUB [891,109 JusdeI [[VUIg 


SONIGNE OLIdOOSOUDIN 


“eiuounoudoyd 
-UolgT “JOD pooyq yep yyTM 
popucystp onsdeo — oS eya 
-10MU19q [euorvadns [es19zR[IG 





‘osuys 
-10Wey pwouoyseg ‘“esuvs0 
jjeus 8 JO ozs oSvysI0MIY 
jeuorvidns 4q43tr = OAISSEy 


‘mneuojtied pue snotyIq 
-WM WOIZ poraA0I,el sDpDPNS 
|-dpo snsoonum snovo00}desg 
| steuoreidns qI0q Ur seseys 
-1ouley Teug “euepe Areuour 
nd ‘srytuojts0ed = ‘sty17eqduip 








SONIGNIM ‘TIVOINOLYNV 


*@SBOBIP J1BOy [VII 
-ue8uo0o ‘Ayanyeueig 





“syuINywUeIg 


‘YHIq eous soko Surdrvyosiq 


oe 
9 





‘UOISSIUIPe Jd}ze 
A4yj20ys §=perp =‘ erngesoduia} 
jeusouqns B YIM pojjrTupe 
sqeq pjo-Aep-ouo §=ainjyeworg 





“UOIssIUpe 104z8 AT 
-ya0ys porp ‘oanzesodure} peu 
-aougns yyim Aquq oinjeuloig 





e[euagy 
Ld 





‘oSyedut ‘erur 


-eorjdes 9 ‘AptanyeuUeIg 


“erusot} dos 
‘etuounoudoqouoig 


"BI}TU0} 
-uod ‘fjtunpeuelg 


SISONOVIC ‘IVOINTIO 





‘A[j4048 porp pue uoIsnzsuBsy 
uoljeurnsuvsxe uw WoATS 
PItTYUO ‘aoasozy Sumi0};eu0eN 
sn3Ztydmog ‘spUNyeuslg 
‘Suny ut suorezides oung 
‘poSivjuea s0arvy = ‘A[aepndor 
-4t Surdse3 pue Surqjeosq 
‘asdeyjog ‘pooy o98} 0} 
aanjrey {uoTpezIOSNSel 4[NOTYIG 


‘uoIsstupe sojze AED 
perp ‘posdeyjoo ‘uomsrupe 
e10joq “14 g peurveros 





@Sanoo ‘IVOINTIO 





sun fut 


ULOQNaN Ud sO 


OvysuoweH joucwsang 





I TiavyL 








| 


} 


‘PINYO| 


__ shkep + 


e[euey 
ty 





skup ¢ 


. 5 
NOISSINGV 


NO adv 





ore n 
& 








z 
fj 
8 
< 
ry 
a 
> 
n 
fi 
3 
Zz 
S 
= 
= 
= 
=| 
<) 
4 
< 
v 


SNELLING AND ERB 








*guojxe Aue 0} 
einjonijs BZurssye jou sjeues 
-eidns ut OZey1I0Wey osnyiq 

‘Ulleptsouley JO sis0}40 
-ofvyd pue uoreziuesio Aj 180 
poMoys pus poqjzo[o pey yor 
esevyssomsy Aq poLoiysop 
‘xoy100 JO ou0Z UIY} JO UOT} 
-deoxe ypIa ‘onsst} peuervidng 


‘eBeyis0omey Aq poztuvsi0 
stip Ajjveid yeuorvidns 4ys1y 





“BI[Rpeur ut 
yo[o pooq eZie7y = ‘padosjsop 
SUM [vuovidns oy} Jo BuIdyo 
-uered afoym oy} Al[VoTyORVIg 





‘Z0[9 poorq oie, YIM polly 
BIINpey ‘poureurer x04100 
euervidns jo sXe urqy [UO 











*‘[euorvsdns 4jot Sutzt 
-UBSiI0sIp oseyII0OWsY 


pU900¥% | -BOTxXOJUL 


‘ByyTqouoIq “uOTy 
sreyuounyy 





‘s[euervidns Ut 
esey10weyT «= ‘snaunp snoo000 
-opiydojig ‘eimooyjdeg (84 
ayeydwmo) winiojzeuoou sisdeg 


*(speuorvadns {sZunt {408} 
[BUut}so;UL0148U3 ) 





‘Terqoejed “430, f*a"a 
¢ ‘yas ‘adeyisowey [euel 
-eidns ‘a8evyssomoy Arvuowy[ng 

“poolg 
jo weip [T pey syst ‘eseyqs 
-1owley [jews ‘[euereidns 4yzo'T 
‘9[BVAO USUIBIOJ PUB SNSOTIO} 


|-a8 sngonp quoyed ‘sisevjo0[0} Vy 


‘styeydumo faSvys 
-1owey [vruvsovsyUT 


“u10q 


eSsvyiowey|-meu Jo oeSeyssoweyy 


‘asvyIIOWINY [eIqele9 





‘s[euorvidns jo 


|\UOTJONIYSOp YIM oSevys0WIY 


aAIsseyy «“Bruownoudoyouoig 
‘eSeysiowoYy = jeruvsovszUy 


‘£pUNeuMelg 


“B[Nysy 
[vesvydossooyous |, 





*yO[9 poolq FO sureip 
Z 0} [ woz speucrvidns yj0qG 
O4UL OSByI0WeyT *xo}100 
[viqei109 OY} Ul seseyIIOWOY 
jerqoojod Mog ‘wNnIUBId 
jo punom  worwssoiduoseg 





‘osey1IOWEy [Biqe190 


"OISSTUpB JO 
\Aep poiqg “woals uowsnjsuel} 
|pue ‘yue3 uesf{xo ut 4nd 
|‘entq pus poyerpAyoq ‘prdes 
yavoy 4‘esdeijoo «ur = paz4yru 
-pB plryo ‘sinoy gp 10F voysIVIC] 
"UOTSSTUL 
-pe iojze Avp porq ‘Aep ouo 
sisouvdy “A190 O[Qo0T “RIG 
eours Ajz00d Surposez Juryvy, 





‘hep jxou 
Perqd “worsnysuvly, “YyzAIq 
jaduts Suisvosour ‘fjsodoid 
asinu 03 Ayyiqeur ‘zojped 
pue ssouyvem ‘poorq Suryrm0, 


‘<up 
[ Ut ped “A .0OT emnjused 
-wi9} ‘seposnur jo Suryoqyrmy 
pue ‘suow[nauos ‘Suruvesg 


“MOIS 
|-StuIpe Ja}Jv sunoy FZ pop 
‘plo sanoy ZI ‘juejur oanjewmoig 
"I9AdJ ON 
‘sfup % Ut paid = ‘Teydsoy ur 
arya payrwoa pry ‘Suny 
ul punoy yjnom Aq wniueg 
*y801q} UT snonu pus ‘BuryUI0 A 


‘alqe} uo perp 
Sqeq ‘punoy Zuryjony ‘ouop 
SBM wolsseidmos0g ‘10qvT 
yoowgip ‘squyy Jo Suryoyrmy, 








G,LN0)—] Wav, 








erewag 
&I 








als 
— —_ 


eeu 
ot 

















‘OAT}B | 
-Bau sainjjnd Sun, puv poor” | | ‘perp pues “7 .GOT oamzesed 
‘sjeuorvidns O}FUL osByII0 -W9} YILA punqiuou ul sulED 
‘B[[NpPou pusw xoj}100 OJUL aZBYL |-weyT “YUNsZ UO sadvysOWMDY ‘molpeorxoyut = |Surmsnoo ‘Buiyjyeoiq prides 
-LOWY [B19zUIIG osnytp ‘yusdey|erysejed pu yser por AYOJOT |snoroezur ‘fezueNnyul|pue voyIeIG ‘“ABp [ Surjrm0, 





= iajye skup 6 ped 
‘sodvyssowoy perpoojed ‘yyeap 
arozoq Shep Z yooyo JO SiyTTN] 
*[vuereidns *(9q311) eBeys10owsy [wuss “BIpoUl |-190 ‘ermaoryjdes pus viuoUr 
qy3t1 JO Ui[Npeu pus xazz00 = |-vadns ‘sty1[NI[90 ‘eIpeu syNGQ | sto Surmeojdes |-noudoyouorg ‘sAup Z sso[ 
O}UL OFvYyIIOWIY osnyIp yusvey|‘vtuouMeudoyouosq ‘furmestydeg| { vruownoudoyouosg |-ISVT ‘syeeM J JoAozy pu YSn0p 


“WOISSTUIpR 
*‘poorq zo | ‘erpouw = j1ajze skup 4 pelq  ‘erpeu 
wep [ 0} % wos ‘yeuervadns § |syyy0 f vaysrerp eat} (S130 qjtM Juezur orydoiye ue 
‘[Buevidns yo, 0} |4FJOT OFUL OFeysOWe_ ‘“vrpout |-ByuaulLag fs1sojno9 «su poytupy ‘step F stsojno 
-Ul OFBYyALOWY pozipVs0, yuaoey|s 1313 0 !ermownoudoyouosg |-unany ‘uomtsodmoveg |-unang ‘“sye0M 1 YYSIeM Zursoy 
| 
| 


bin ‘UOISSTUIpS Jazze sAUp OZ 
petq ‘yseyo uo sasvyss0Mmey 
jeryaejed §=Spadojaaep = saAoz 
‘BI[Npeut Jo uo ‘os vys0WweY {yuow@aoidut ON “WOIsstUIpE 
-sosuo0y ‘[wuervidns jo xaj100 jeusrvidng 9 ‘“st}TovO10}u0 | jo Avep ssoursmorug ‘step erewe,y 
OJUL BFvyLIOWIY asnyIp yusrvey|-o1jseF o1Feyqss0wsy ‘ermosydeg! ‘eimeotyjdeg |Z Surjraoa ‘skep Ff wRoysIEIG 
“MOLPBOYI[w. 10 ‘NOISSIUIpS Joyze step 
sisoiqy ON ‘Ullepisouey jo ‘SIPs SIyTIO ‘styLs = jeul0s § peld ‘mafqoid §=But 
sisoyfo03vyd BZurmoys osvys ‘(qyeus) eSeyssowmey jeuer |-udavydosvu ‘uo |-pees ynowgrp ‘ASreyyoq ‘AgrTIq 
-sowey Arv[[npow osnytp yeug)-vidng ‘syraydouojetd oruosy()|-vorxozut snorpozuy |-eytsat ‘yZnoo ‘ayyjedde jo ssory ‘oul IT 





& 
= 
| 
a 
a 
a 
fae 
° 
4 
< 
Z 
cS 
D 
° 
5 
a) 
jon) 
= 











a sAsviIEW wort P —e NOISSINGYV | 
SONIGNIA OIdOOSOUOIN SONIGNIA ‘IVOINOLVNY SISONDVIG ‘IVOINTIO AS84009 ‘IVOINI'IO “0 sey | 


abpys1owe qpussvsdng fo ssnng 2190904 sD unpoasuy 


a,LN0Q—I ®1av I, 





SUPRARENAL 


OF 


Z 
=~ 
2) 
I) 
= 
L 
= 
a 
= 
Q 

~ 
ne 
- 
s 


RB: 


E 


LLING AND 


SNE 


| 


| 


‘aseyi10 
-WOY [Bd1}109 JUdVeI PUB TIA 
jeuorvidns 4ys1I JO SisoquioIyy, 








*xo}100 pue BI[Npeuw UT 
eSeysOWIIY OSNYIp Jusved |[vuUIg 





‘B[[Npoul ut osvys 





-1OWINY }U9I0I BSN Ip o}B1IpOW 





| 
‘aseysi0 | 

-wey £q dn uayoiq xo3z100 pue 
4O]D poolq WII pally Bi[Npou 
poem oOys y[eusreidns 3YsIy 








‘jeuervidns ys oft 
esvyIOWI}T ‘SIJIPIOjsvu puL 
BIPEUl SI}130 BIqnog ‘vijsues “m0ly 
jeseq JO Surmazjos yytH | -BdtxojUT sNorjzoeg 
St}I[vYydoous oyndYy ‘“sUIOA [BIg |-uy ‘s1y1dudreydoseu 
-9199 JO SISOquMIOIY} pozt[eioUer|“eIpeUl 813190 [B10zB[ TG 


‘(weip %) eBeysi0owey [euer 
-eidns 4jo[ yuedoy = “styaydeu | 
-o,akq ‘ermounoudoyouoiq 
‘SIJIPIOsepY “BI po uw 840) 
‘aseyIOWMoYy [wueeidng 
“UIsIL[OSUOW ‘SsTytaydou 
eynoe «= fstytuojted = snouraq 
-Youos 9 ‘sijrpavotsed yuayning 
‘Astunojd snoutqy ‘ermoondeg 


‘eruownoud 
-oyouoiq ‘siyqyesg 


‘usyjosuoum ‘eurisue 
8,jusoutr, ‘seyedisfiq 


‘eimestjdeg +9 ‘[Buervadns ojUr 
eseysi0owsy, «= -Aoupry o1ysdo 
“‘Bu0p ‘SI}IZUIUOUL «= guayNaNng 
"mOTjoIByUT [eues f4ysta | 
‘adevysiowoy peusiwadng | 
*sy00}jnq JO ousIZuey “BIUT 
-eo1jdes ‘eruoumoudoyouoig 
‘(BAvd BUDA JOTIOJUL {sUTOA 
[eiqoi09 {SosNUTS 4YysreI4s 
pue [e19}81) 





*(sn900003d0148 
atpAjowoy) stpIZurusyy 


| *sy0033nq jo oueiZ 


ue 3 ‘!vermeoydas 
STsSOqmoiyy| ‘!ermouwnoudoyouolig 


‘MOISSIUIPG J93zB 
smoy Moy B pel “Ady 
q3ty GIA =peyerpAygep pue 
@AIS[NAUOD SBA ‘SSOUSTOTIS 
“10d JO ssol ‘Surjti0a ‘19Aez 
‘oyrjodde Jo ssoy YIM UT omlED 

‘LOISSTUIPR 
ioyye skep OT porp ‘sijrayd 
-euojpfd pue  vruounoud 
-oyouoiq pedojeaop ‘worjoaz 
ut A5s0yertdser ioddn ojnov 
Y}IM peywpy *syjuoUl 
g Asmoip ‘{sj[ooys esoo, ‘yZnop 


‘perp AlTeuy 
priya pue pevoids svjedisdagq 
‘FOIPT uvyposu0,_ “£1300 
e10zoq skep OT 103 svpodishiq 

‘pmyp 
{eurds yuoynind poareoaor 
‘d'‘I] ‘wornrpuod punqiuou ut 
poyytupy ‘Aep [ pooy But 
-snjor pue Asmoagq ‘sXup ¢ 
Suyjrm0a pue ssaoz { AYOpT My 
‘sfep ¢  9sou Surssvyostcy 





| WOIsstulpe 1ojze sdep Z porp 
‘eruounoud pue  s¥023nqG 
lz eueisues poedojsaop ‘uors 
|-STUIPB 91OJOG SyOOM E UOT} 
-eorxojut ArvjuoWTTe pey prTYyO 


| 


| 





e[ewag 





oeulagy 
_ 


ereula,y 


e[vUagy 


‘oul g _ 61 





@,1N0Q0—I Wavy, 





n 
LS 
— 
= 
& 
< 
— 
a 
_ 
a 
a 
° 
4 
= 
Zz 
io 
~ 
) 
» 
a 
ee) 
& 


*79[9 poolq 
ye Ajavou ostaseyjo ‘oanssty 
[euerpe JO spuviys pors}yR08 
e104} pus oloyy ‘oDvysIOWIEY 
4q poziueSs0sip puels ofoy 


‘asuys 
-rowsy Arvynpaut 4Zo, yusey 


‘s[euervidns oy} 
qnoysnoiy} oFeyssomsy jo 10g 


‘aBeyii0 
-woy osnyrp oAtsua}xe Aq pozt 
-UBZIOSIP SEA PULLS oTOYM OY, 


SONIGNI4 O1IdOOSOMDIK 





| 

‘eseyslowosy [euereidns 
jA@ATSS BW “emuounoudoys 
-uoig “sanding ‘st}iSurueu 
puev vimeoydes snov0003utuey 


‘eimounoudoqouoig = "[vued 
-widns 4j0] OUI oFvyss0WeT 


‘ulys uo sjods 
aunding ‘sa#vyssowoy [euer 
-eadns [ery9e}e9g = ‘8t}1Suruou 
pues urumeojdes sno0v03utusy 


‘adeys0wey [Busreidns 
[erezeriq 4 furys ut saseys 
-10W9Y [VMyexeqg ‘BruouUl 
-noud odes ‘uownya peanoyd 
[esazeIq fstyruoztsed peztpese 
ud‘) “BIUaDT}des sNd.0D0F UTM PY 

"339 Ul poyzeu 
j9 10 um ‘aZvysowey eues 
-eidns [eirozeyiq ‘BIpeul sty1W0 
‘£summoyd ‘stuounoudoyouolig 





SONIGNIM ‘IVOINOLVYNV 


26 Dyssou IH puseswsdng Jo asnvg 2q0qQ01g sp uowoafuy 





"1948 
|anoy [ porq ‘“uoIsstuIpe e103 
-oq sinoy OT [UN [Jem sem 

‘stud «= |fsiyZurmeu = snd90008utueu 

-UlMeU snodD000ZuTUe~y|SuyeUIMNy, py ply sq, 
“perp pus 
vruommnoudoyouosq podojaa 
-O( ‘Waals uoTvorxoyur A1v4 
uous 10J YuoMjZveT} puL 
uosnysuviy, ‘“1aaoy Jo odd} 
oydes Suruuns ‘payerpAyop 
pue 1x0} su UOISSTUIpE 
UQ ‘WOISSTUIpE e10zoq “YM C 


“eruounoudoya 
-uoig *"MOT}BIIXO} 
Ul =[BUT}SeqUT aynoy 
-o1qgei09 «= Buryeurwmyny =A 
UOISSIUIpPe Jazze A[}1048 pop 
PIT) “sanoy F 10 ¢ SoYdz0[q 
ajdind pue wmniuyeq ‘sanoy 
LI Surjyrai0a ‘ssaursmorp ‘19A0g 


| “stpiJuruew peurds 


| “‘Brmeotjdes sn2000 
-oSuruew ‘s1y18 
|-UTUSU SNID0D0FUTUA 


| 





“eymoarjdoes | ‘moor SZuryyru 
sno0000Zutuewl {uot} |-pe ut perp ‘Zuo ‘ssou 
-BOIXOJUL [BUTySOIUT|-1SMOIp ‘AQIIGQUyLLaT ‘plod pay 
“UOISSTUIPG 193; 
jskep ¢ perp ‘8003s 9800] 
‘HOTPBOLXOJUT SNOT} |puv BoyseIp ‘Buryrm08a ‘pjoo 
| -geyur ‘Ajrangemeirg|e pedojaasp Aqeq osinjyeuesg 
| 


SISONDVIAa 


| 


TIVOINITO | 484000 ‘IVOINI'IO 


a,LN0Q0—I @1avI, 


10} VOYlIETp JeuUNSs pey PITY) 


| 
| 





| 


| 


"ah 6 
| 


= “qa ¢ 


| skep gz 
NOISSINAV 
NO aov 








eeuleg 
93 


oe 
¥% 
‘ON 

asvo 





SUPRARENAL 


OF 


Z 
© 
& 
- 
© 
=| 
3 
= 
oO 


AND ERB 


SNELLING 


‘34311 ‘adeyss0 
“Way [euervidng “punom uoIs 
-said m000q] *Terqoo4yod 
|‘eseyiiowey [eiqeiso ‘uresq 


‘[eui0u porvedde 
uorj10d 18439 “pue[s zo opis 


oud 4B edsevyiiouay a[qUsapIsuo, | fo WOT}VIIIRT ‘[[NYS JO oINjovsy |‘uoIssndu0d 





“ONSST} JO UOTJONIYSep | ‘[euaresdns 07Ut 
yA spuvls jeuorvidns yjoq jeseysioway ssnyw  ‘siva[n 
UL OSVYIOWIIY ISN Ip VAIsus}x| |9IjsVH “s199[N [vueponp ‘suing 


“WINIpseo 
|-oAUW puBe ureiq ult o#eyqs10 
|-Ulay [BILVajeq “4zo, ‘eseyss0 
|-woey [Buervidns [[jeug ‘suing| 
| 

‘pus | 
euo JO B[Npau ojoyM Burajoa ‘[puervidns ay} 
-Ul osvyiiomsy [Busi vidng/zo oFvyrs0Msy ss0ad ON “suing 


sabvy.ssoway yousswwasdng fo sasnvg snoaunyaosi yy 





‘ans 
-8t} Surpunoiins ojut oFeyss0 
“Wd YIM pues opoya oy} Jo 
UoTjOnIsep pus osFvys10WOY 
@AISUG}XO POMOYS JJa'T + “posoqg 
-WI0IG} 910M SUIDA OY, ‘ons 
81} JO UOI}EZIUBZIOSIP ows 
YIM eSeys1ousy osnyip oars 


‘esevysOWeYy [eued 
-eidns [elaze[ig ‘aseys0WOY 





‘perp prtyg ‘euop uorssead 

-moveg, + ‘pider AeA ourRd 

oq asing ‘ooysdS OTT-00T 

‘Ynys JO vanjovig |‘porsvaun ‘g’g ‘“jJUepTII"V 9ITq 
[BiqeiaH|-omojyne ut painfur sea pTIqD 


IE 


‘sisdas | Alazrugep pue pesouedd ‘otxo} 


“BIUIaX0} ‘SUING |SBM P[IGD “loyVM YT PaplBog) 


“WOISSTUpE 

\1a}3B SInoy ST sanrey A103 
“Bynottd JO petp PITTD ‘09 
0} O80L Ul[eueIpe J9jzJV + OF 
‘da ‘systum ye o[qrdeosd 
|jou osing ‘sood sXemye wor} 
-BINIII ©‘ pauvel[a Sureq sum 
\BeiB o[IyM posde[oo ‘ssap}ser 
|£I9A “YUNIZ oy} JO SUING OATS 

‘suing |-u9}x9 Jazze ApjA0Ys poyUIpy 
| ‘porp puv WOIs;NAUOD v 
pey sojzerTy ‘“uOIsstuIpe Joye 
|Aep o1xo} ojmnb sea, 8490} 
“BIWaxo} ‘SuINg|-jnq Pu WaWOPqY uO suing 

‘sjueppns Ar0A 

pel ‘vtxo} pue ssepyst, A10A 
‘o00z estnd ‘poojq poyrui0a 
soyet shkep gf ‘ght osind 
|*{jaa pexyoo, prryo ‘1ayze Avg 
‘U9AIS ~UWOISNJsuUly, ‘pouuTy 
SUM SIYy, ‘paajoaur sysrq3 
|pue syo0yjnq JO Bory “uors 


‘suing |-SIUIpe UO yoOYs JO UOTJIpUoD 


} 
| 


| 


-ue}xe Ue peYy [eusrvidns 4yystY | yITM Jod[N [VUaponq  ‘suiNgjeeiZep pag puL puUz|e UI seA\ “pep[vos puv pousNg) 


aboy.wowmay youamsdng fo asnvg sv suing 


d,LN0Q—I Wavy, 


“IA 


e[ewegy 
= 1 


LACH § 





eeule,y 
63 





n 
= 
a 
= 
~ 
A 
fe 
° 
4 
= 
Zz 
oat 
= 
° 
® 
= 
= 
u 





“ULLOPISOUIOY YRLA Pe[Y s[[eo 
o1yAo0seyd pue ‘ansst} snoiqy 
‘sjisodep snoorvores Aq posed 
-o1 Ajaatjue Bynpeu fpeu 
-1ou porvedde xoji0g  ‘[euLOU 
uey} doZivy svm pues 4ysry 


*y180d 
Op snosivo[ed jo svete sno 
-19UINU 910M OLOYy, “juowmsid 
poojq Bururezyuoo syjeo o1y40 
-odvyd o318] pomoys speuorvidng 


‘uLlepisowmoy Jo sisoyAv03uyd 
fuorezmuesio YyytTM ‘AIR 
-[npou Aporyo ‘edvyssowey plo 


*BI[[Rpoul PUB x94100 YO OFUI 
eseys0weYy OsNyIp sAisusjxy 


SONIGNIA O1IdOOSONDIN 


*jpuorvidns yysu jo 
UOT}Bayla[Vy ‘“Bruouneudoya 
-uoiq ‘vimeoyjdes ‘styru0zLI8g 


*(ozotm) [euervidns ur sjisod 
-op snoammoey ‘sty Zurueuw 
yue[NIng ‘emounoudoys 
-U0Igl “BIPAUL St}I}O ‘SIZIPIOysV 





“eIpow 
“s}OyPy *“AOUPTY 
‘adie, syeuereadng 


St31t40 
jo ozs % 





Soysiouay youasvsdng fo 


| ‘speucrvidns ojul seseys 
| comer “‘peureys poolq sem 
|pIny snoleg “vlinurqo[Zowa py 
. Ul SasuysOWeY [BIyIe40g 


SONIGNIA ‘IVOINOLVYNYV 





‘SSOUISMOIP puv ‘suoT}eatdsar 
prdva ‘Burnjmoa  :4ureid 
m0 ‘Aup Surmoposy perp 
puv uorsstupe o1ozoq sfup ¢ 
worpezut uv pedorfeasgp ‘sse, 
‘etmastjdes =| -ysv] “‘poay 0} 4[noWIp sABALTY 
‘stztuoytaad [Bioues)|*10qe, [eulsou ‘spunod g “mM ‘g 
‘porp puv voysierp pedojea 
OG ‘StyIplojsem ‘er pew 
81330 podoyaaog ‘sqia jo Sur 
-pReq euog ‘peasy 0} 4[NoYZIp 
useq sXkem[e t*ym g 0g Add 
Buidsvr ystyy = ‘“WoLpe}IOsNsed 
-OOFUt ‘SIJIPIOjsuu |4noWIq ‘ainjowsy possoadop 
‘yIpal SIVTWO a[qnop |‘s¥2044nq jo BMOPRUIA 
‘styidudieydosen |*ynoygip ‘AL9ATL Ap Yyooog 


"HOLPBITXOUL SNOT} 





|MOISSIUIpe Jajzev A[JIOYS Pog 
laatyisod «uss § 8, NBasSNOLy, 
‘<ep [ wowpnauog  ‘sdtup 
Z Suyro0a ‘Surgoyiay ‘Bur 





|-euy 


a, LNOQ—] 


‘£uvyo} fsyoyory |-Aro ‘AQIQU}TIT pemoys pltTyo 


rmmanbag 


‘ouLan 
‘pasdeyjoa 
‘(616L) 
Bw wor 
‘Ir dnoasd ‘prryp 


£poo,q possed 
‘uoIsnysuBsy = |‘antq ourBIeq PTYO 
Burmoyoy = stxepAqd | ouOop § |[esseatun 
HOT} 180d MIODAq] | MOTSNysUBIy 


| 
SISONDVICG ‘IVOINTIO @Sunoo ‘IVOINIID 


a1av J, 





‘ou fF 


‘our §¢ 


NOISSINGV 


NO adv 





ov 

8 
‘ON 

asvo 





SUPRARENAL 


a 
o 
Z 
S 
e 
= 
~~ 
-— 
+ 
Q 
= 
< 
L 


AND ERB: 


SNELLING 


*JO]2 poolq 
pues pefoijsep 
Ajayojduioa = 4ary ‘sjisodop 
SnodIBIVd YIM osFvysoWey 
esnyip poyeur pemoys 4ydTyy 


fq peooejder 





“u01} 
-Soyloyeo puev ullepIsomey Sut 
-Moys oseyii0omey A1e[[Npow 
pio ore, Aq porsye ony 
-ONI}S 4Nq ‘[RUIIOU ST[90 [BdTI10_H 


*s]jo0 o1yA003eyd ey} JO wos 
Ul yuosoid SBA ULIepIsOMoy] 
‘MOIIVU OU0G YA ons 
-81} ShOsssO JO UOT}BUIIOZ OY 
SBM 9104} OUO0 Uy ‘szIsodep 
snovivejes Aq poovider useq 
pey xoj109 Jo 4aed pue Binpow; 


“TUS Uryy 
we sjuo xoy109  ‘pokOrysop Te 
BIMpeA ‘“Ulepysouog YyzTM 
sijoo ~orfo0Zeyd pue szisod 
-op snooreoteo Aueu poure, 
00d ¥4S3ty ‘uorjezteuRo 
-01 PUB oSuvyd snosivo[eo 
eUlOS Y}IM BI[Npou url posoq 
-WOIY} SUIBA POMOoYs puLl[s 4yzor] 


|[BOIAIGD UL BULOJBWIATT 





"u0IZe1 
‘qySts 
esevyiiowey [euereidns [Tews 
‘4Je_ osvysiowey jeueresidns 
OAISSBIY ‘sosvyiiowey Suny 
(ems edynyy ‘prouyovsre 


(‘wia}10ur 
stsopnor1eqny 
‘s[eueivaidns 


-ysod ut punoz 
JO eousprAe ON) 





‘speucrvidns y}0q JO uor}Ed 
-yroeo ‘AyeZououejdg “vavo 
BUPA IJOLIOJUI JO sIsOquIOAILY, 
‘stytaydouolokd oynov 


*yueseid 910M sau0js 
Jt sv Surooy ‘ssord ur ‘peuos 
-eidns 34811 ut sytsodep snoai 
-BITBO *stuoumnoudoyqouolg 





43°q Ut spsodep snoared[eD 


-qus ‘stjiprojsvur ‘erpoul 819140 


‘ST}IPIOWSVUL PUL BIPEMT sO 


| "MOIZ9I [BITAIV— 
|9qStr JO BUlOPBUIETT 
|‘eSeysiomey eur 
| -eadns yJe'T +«“u10q 


-qus eSvyii0woy [eruB19813UT | -mou jo oSvyssowey |-wiIp ‘sdeoroy ‘Kiaatjep yoooig 


pee 


| 
| *(poulyg 
-u0d you) SI4ts 


‘styidudieyd 
-oseu ‘BruleuR 
“eIpeul sT}1}0 


"BIUIOY [B1ZUdA 
‘erpoul 813130 “ermour 





-UIUdDW SNo[NoJeqny, 


‘styqjesd oruoryy 


| *19}R] 
jskep oo1y3 pag “A19A0001 
jou ‘uomsnjsuvry, ‘aed pyryo 
|{usMOpqe Ul jay Sseu ‘ UIYO 
ou Jeapun pervedde ssvyy 
|Apoq jo opis 4yysta Sutaocw 
ON ‘Surgjyvoiq MOT[[BYS 
|1B[NFZe1It ‘UOIPe}IOSNSeL 4[Nd 

skep L 





“perp 
pue worssimpe iayze A]}10y48 
posdeyog “Ald aqeydat «set 
-noed B@ pey pue AsSMOIp SBA 
PITYO ‘sSouIsMOIp puB ‘suOIS 
-[NAUOd ‘Furjpw0A YIM pozpruT 
-py ‘wolqoid Surpssz sfeary 


*s[wuor 
-eidns jo wolsel ul sole 
peyyes szepnsoe1it §=pemoys 
uowopqe jo sainjord Avi-x 
‘HOISSIUIPY Jo}Jv “OW [ poIp 
pue voysserp pedoyeaep priyp 
‘stytaydouojefd pues  eipeu 
813430 ‘sutdudiseydoseu YyyTA 
poyyIupy ‘10qBl [BULION 
‘om fF ‘Suyyr0a ‘ures 03 
einjrey ‘aoyped ‘aoaoz ‘A41TTq 
-CYllIl JO s¥ov}}e YuoLINDey 


“perp pus 
|srmounoudoyouosq poedojaaep 
PITUO ‘Nowa yeuer oq 03 
yy8noyy e10M gnq Aoupry jo 
\WOISOI UT SMOPBYS sNosIBdT[sd 
|pemoys usewopqe jo en} 
|-ard Avi-x ‘oulIN woIZ posny 
|-[0 100 ‘g ‘WOISSTUIpe uO 
ouran ut snd pey ‘syryouosq 
| podopaaap “3M } BrIxo10UR 
‘sqy Sururvsig 














d,iN0Q—] WAV] 


-noudoyqouoiq ‘sryotq| ‘ AYjuanbeay 


4 





o[eula,y 
6€ 








‘a{QVIABA soxay 
OY ‘S¥stp oy} JO Suryoyo 
payivyy ‘plryo yvam B poywea 
-01 ‘G@'q ‘seoay pue ouran 


“ulleptsomoy jo stsoyAo0seyd 
SUM S104} SI} 0} yuooul 
-py ‘seoeds Moileu YyyIM 
uorjeusoy euoq puv szysod | jO @oueuT}UODUL peYy A]}UV0 
-Op snoesivs[vo os19M onsst} ‘[puervidns yo uo |-oy “Buryye} ul Aynaygip 
snoiqy oy} JO doze. OY} UL |-woywyeg “Aoupry ays Jo sty laavy 0} uRsog ‘Ajisva Sut 
“‘Bulureuier onssyy puvys e331 |-yatq ‘snyeydesospAy peusoy ‘soun} «|-a1} ‘Swe pue spuey jo sz0m 


A 
A190 Q “posoiqy [vueseidns W431Y |-uy ‘snuepeyjodsy jo szowny AB[Eqedoo oULpPIY |-e1, “OM HE “ypu 04 AQyrquuy| _& 


‘HOISSTUIPB 19}zU 
ay 9 pelq  ‘“uoIsnysuBsy 
iajye dn ous fq cg ‘eany 
-esoduia} uoIssIUIpy ‘uesoq 
Suyyyimy,  “woysos Soupry 
ut ‘sepIs qjoq uo usUIOpqe 
UL 3[9J Sassup_y ‘“UOIsNysuB.y, 
‘aBuysiowey |-yueo zed cg “SY ‘uwowop 
[vwaqeiood ‘edvys |-qe ul pm eazy Jo oousprg 
9079 poo], q Surpunoims ‘advyssowey |-10 ue Y [eurWop§ |‘sinoYy Fz IOJ OANzeIOdWay MOT 
1194s uryy B Ajuo sv quosead j|jeussvadns oatsseul [ese}e[ |-quuajguy ‘usoq (‘esduljoo ‘ssoussayjst, ‘10;;ed | 
88M SpuL[s Y}Oq JO xez100 OY], |-1q ‘“oDBYysOWDY [VaUOZIEdOI}0y |-mou JO oFvYysOWT] |‘10Qe, [eJUUNIYsUT peZuojoI4 | 

| 








*x9}100 
ey} Yveusepun Ajoyerpouutt 
qisodep snooivayes Jo seyojeg 


: 
< 
E 
S 
2 
E 





| eeu 
oe 
NO c ° 
SONIGNIA O1dOOSONOIN SONIGNIA ‘IVOINOLVYNV SISONDVIG 'IVOINT'IO AS4NOO ‘IVOINI'IO pay aad | a 
| NO adv asvo 





inyssomayy youasvsdng fo avjanbag 


G,INO0O—I Wavy, 





SNELLING AND ERB: CALCIFICATION OF SUPRARENAL 














A. B. Cc. 


Fig. 1.—Photographs of massive suprarenal hemorrhage. A and C (Cases 2 an‘ 


42, respectively) were from the newborn group. B (Case 29) shows the result of a 
burn. Note the large size of hemorrhage in A (Case 2). 











Fig. 2.—Case 41. Photographs showing all the viscera and the relation of hema- 
tomas, the large one on the left and smaller one on the right. A, Anterior view; B. 
Posterior view; 1, Lungs; 2, heart; 8, diaphragm; 4, stomach; 5, spleen; 6, mass; 7, 
transverse colon; 8, small bowel; 9, liver; 10, right suprarenal blood clot; //, right 
kidney ; 22, small bowel; 18 perirenal fat. 








34 THE JOURNAL OF PEDIATRICS 


Suprarenal hemorrhage was associated with definite hemorrhagic dis- 
ease of the newborn in one ease only (Case 1). Intracranial hemor- 
rhage was present in five cases, indicating that the delivery was prob- 
ably difficult. Sepsis or bronchopneumonia occurred in five and may 
have been a factor in the production of the hemorrhage. 


OLDER AGE GROUP 


Infection—In the group of the older infants and children with in- 
fection as the probable cause of the hemorrhage in the suprarenal, 
there was only one (Case 18) in which the infection could possibly be 
excluded as the cause of the symptoms. In this patient the onset was 
twenty-four hours before admission with vomiting. Diarrhea followed 
with rapid respirations and high fever; the child was moribund on ad- 
mission. A blotchy rash and petechial hemorrhages were noted. The 
pathologic findings were negative except for the hemorrhage. There 
was no discoverable infection in this patient, although the fever of 
105° F. made it seem probable. It is possible that this may have been 
a fulminating cerebrospinal meningitis. 

Five of the fifteen patients had lesions in the kidney, such as pyelo- 
nephritis, hydronephrosis, and acute nephritis. Six showed involvement 
of the brain, either in the form of meningitis or thrombosis of the cere- 
bral veins. Septicemia was present in seven. Bronchopneumonia was 
found in seven, of which three were associated with generalized sepsis. 
The hemorrhage in six of the fifteen patients was extensive enough to 
disorganize the gland somewhat, but in the majority consisted of dif- 
fuse extravasation of blood. Organized blood clot with phagocytosis 
was present in one case. 

Burns.—In the four patients with suprarenal hemorrhage resulting 
from severe burns, the symptoms were those of collapse and circulatory 
failure. This may be due to the toxemia from the burn, or possibly 
the suprarenal hemorrhage may have produced these symptoms. Two 
had associated duodenal ule¢rs. Microscopically, the affected suprarenal 
glands were found practically destroyed by the hemorrhage (Fig. 1). 

Miscellaneous Causes——In the miscellaneous group of two cases, the 
first was the result of an automobile accident; death was probably due 
to the fractured skull. However, in the clinical course it is interesting 
that, in spite of the cranial and cerebral damage, the pulse became rapid 
and blood pressure remained low. Increased intracranial pressure usu- 
ally causes the opposite effect. 

The other case occurred as a result of a transfusion in which a so- 
called universal donor was used. The child collapsed, became blue, and 
died. This course may have been due to the suprarenal hemorrhage or 
possibly as a result of the many other changes occurring from incom- 
patibility of the blood. Following this catastrophe, the practice of using 
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universal donors was discontinued in this hospital. There were no cases 
of suprarenal hemorrhage as a sequence to incompatibility of donors’ 
blood in the literature at our disposal. 

Sequelae.—In one patient there was fibrosis of the suprarenal gland 
following a former hemorrhage that was becoming organized. Calcifica- 
tion of the suprarenal was not diagnosed antemortem in any of the eight 
patients in whom it was found at autopsy (Figs. 3 and 4). In two (Cases 
38 and 39), however, there were roentgenograms taken during life which 


Fig. 3.—Roentgenogram of a Si calcification in region of suprarenal 
showed unusual opacities on both sides of the vertebral column (Fig. 3). 
These were subsequently shown to be the calcified suprarenal glands 
(Fig. 4). In Cases 36, 41, and 42 there was difficult delivery and history 
suggestive of suprarenal hemorrhage occurring at birth. In Cases 38 
and 39 there was a chronic kidney disease, pyelonephritis. 

In all the eases showing calcification, with the exception of Case 40, 
along with the caleareous deposits, there was evidence of previous hemor- 
rhage in the form of hemosiderin contained within phagocytic cells. In 
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Cases 41 and 42 there is no doubt that the caleareous deposit was the 
result of the hemorrhage, and in five of the remaining six cases it is 
practically certain. 

How much the change in the suprarenal gland had affected these pa- 
tients, six of whom lived beyond the newborn period, is hard to say. 
However, in the history of each it is evident that they had not been 
normal children. ‘‘They have always been a feeding problem,’’ ‘‘list- 
less,’’ ete. 

DISCUSSION 


The suprarenal glands develop in two parts.** ** The cortex comes 
from the celomie epithelium over the mesonephros and includes part of 
the mesonephrie tubules. The medulla arises from part of the neural 
ridge which goes to form the sympathetic nervous system. The cortex 





Fig. 4.—Roentgenograms of calcification in suprarenal, taken after removal at post- 

mortem: A, Case 38; B, Case 39; C, Case 43. 
is yellowish in color, and the medulla, reddish brown. The glands are 
situated on the upper pole of either kidney. Accessory suprarenal glands 
are frequently found in the broad ligament of the female or the epi- 
didymis of the male. They are endocrine glands which are necessary 
for life.** The animal can live without the medulla, but the cortex is 
indispensable. Both parts are capable of regeneration. The suprarenal 
gland is the most vascular organ of the body in that it receives the great- 
est relative amount of blood for its weight every minute. The blood 
supply comes from branches of the inferior phrenic, aorta, and renal 
arteries. 

In the newborn the medulla is relatively small, and the cortex is quite 
large and loose. In the first two weeks of life the central portion of 
the cortex becomes quite vascular, and the medulla grows at the expense 
of this portion. 
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In our series agreeing with others, hemorrhage of the suprarenal 
gland in the newborn is usually found during the first week of life. 
This is during the period of hemorrhagic disease of the newborn which 
may be an etiologic factor. The other factors to be kept in mind during 
this period are damage during labor and the increased vascularity oe- 
curring in the neonatal period. 

During the later period in which infection is a factor, most writers 
indicate that a blood stream infection is present. Attention has not 
hitherto been drawn to the nearby involvement of the kidney with pyleo- 
nephritis, which probably spreads to the suprarenal gland by direct 
extension or by way of the veins in thrombophlebitis. (This was pres- 
ent in Cases 23 and 38.) Chronie kidney disease was present in five 








Fig. 6. 


5.—Case 41. Patient ten days old. Calcification has already taken place 
MX underneath the cortex, adjacent to the hemorrhage. A similar picture 
was seen in Case 42 (patient 8 days old). H. & E. X120. 
Fig. 6.—Case 38. Patient 914 mo. old. In lower part of field can be seen organized 
blood yt while above this are deposits of calcium, H. & E. X120. 


with hemorrhage alone and in three with calcification, or 31 per cent of 
the patients beyond the newborn period. 


Fifty per cent of the infection group had septicemia. Many of these 
had involvement of meninges as well. Three of these were fulminating 
eases of meningococcus septicemia, and Case 18 may have been. In a 
few, bronchopneumonia and upper respiratory infection were all that 
could be found. 


Calcification of the suprarenal is usually thought of as a late event 
in Addison’s disease or tuberculosis of the suprarenal gland. How- 
ever, it was described by Marine* in eats suffering from distemper, and 
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reference to the possibility of its occurring as a result of suprarenal 
hemorrhage in the newborn was made by Adami and Nicolls*® and 
Mallory.*® Again some state that it may be the result of necrosis of the 
gland. In this series it definitely followed previous hemorrhage. 


When one recalls the ease with which calcium salts are deposited else- 
where in the body, their deposition in old adrenal hemorrhages is not 
surprising. One common type for such ecaleareous change is in old 
thrombi. The constituents of a thrombus and a localized hemorrhage 
are quite similar. Both may undergo organization and frequently show 


phagocytosis of blood pigment and oceasionally calcification. As a 
matter of fact, Case 39 showed, in addition to the adrenal lesion, a recent 
thrombus in vt inferior vena cava with caleareous degeneration. This, 


Fig. 8. 
Fig. 7.—Case 37. Patient 4% mo. old. A small amount of cortex can be seen on 
either side of the medulla which ‘s almost entirely replaced by calcium. H. & E X100. 


Fig. 8.—Case 37. Patient 4% mo. old. Phagocytic cells in medulla, packed with 
hemosiderin. H. & E. «140. 


however, had obviously developed much more recently than that in the 
adrenals, 

The time required for calcium to be deposited is also a matter of inter- 
est. The youngest patient in the series showing calcification was only 
eight days old (Case 42). In this instance the hemorrhage into and 
around the right suprarenal was very extensive while less marked hemor- 
rhage had oceurred in the left gland. However, at this early date, 
caleareous deposits could already be seen lying just at the edge of the 
blood clot immediately underneath the remains of the thinned-out cortex. 
Similar caleareous deposits also immediately underneath the cortex were 
found in Case 41. This infant died at the age of ten days. 
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That this degree of calcification ean take place in the short space of 
eight to ten days is not at all surprising in the light of what is known 
regarding the calcification of a callus surrounding a fracture. Here, 
also, the calcification is preceded by hemorrhage, and while such ecaleifica- 
tion in the adult may not be recognized roentgenologically for a matter 
of nearly four weeks, in children it may take place as early as the end 
of one week,** and, according to Rolph,*’ the younger the infant, the 
more rapidly calcification occurs. Case 41 is also of interest because of 
the extensive caleareous deposits in the tubules of the cortex of both 
kidneys (Fig. 5). These deposits, however, are on the whole more dense 
and tend to be concentrically arranged within the tubules, the epithelial 
cells of which seem to have disappeared. Whether they are in any way 








Fig. 10. 


Fig. 9.—Case 40. Patient 17 mo. old. Here the calcareous material in the medulla 
approaches the capsule of the gland. A segment of the cortex is also almost com- 
pletely destroyed. H & E. X120. 

Fig. 10.—Case 39. Patient 7 mo. old. Extensive replacement of both cortex and 
medulla with calcareous material, showing bony metaplasia in the center of the field. 
A similar picture was seen in Case 43. H & BE. X36. 
related to the suprarenal hemorrhage, or whether they are even entirely 
of postnatal development is a matter of speculation. 

Other evidences of changes taking place in the clot are also seen at an 
early date. In a nine-day-old infant (Case 11) with fairly marked 
bilateral suprarenal hemorrhage, while no calcification was seen in either 
gland, there was already considerable fibroblastic proliferation in the 
periphery of the clot where it lay in contact with the thin layer of 
cortical cells immediately underneath the capsule. Many of the red cells 
by this time had also undergone varying degrees of disintegration, in 
some places forming a more or less homogeneous pink-staining mass. 
Phagocytosis of blood pigment was not noticed in any of the cases as 
early as this. 
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In those children surviving for several months, evidence of hemorrhage 
could still be seen in the marked irregularity of the structure of the 
gland and by the presence of fibrosis, phagocytosis or iron-containing 
pigment, and by irregular deposits of calcium (Fig. 6—914 mo.; Figs. 
7 and 8—434 mo.; Fig. 9—17 mo.). In Cases 39 and 43, in addition to 
the calcification, there was also bony metaplasia with formation of mar- 
row spaces (Fig. 10). Such metaplasia has long been recognized as occur- 
ring in the sclerotic walls of blood vessels in degenerated tumors, as for 
example, in the uterus and the thyroid; and we have seen one such in- 
stance in a case of an ependymoma of the brain in a child. In these 
instances it must be assumed that some of the connective tissue cells in 
the region of the caleareous deposits become specialized as osteoblasts, 
thus giving rise in the process of time to true bone. 

Total loss of the suprarenal is incompatible with life. From this series 
it is evident that there is partial damage to the gland which is not fatal 
at the time. This is quite evident from the patients with calcification as 
the hemorrhage must have occurred some time previously. Some of 
these were not in good health previous to the final illness. It is possible 
that partial damage may modify the life and metabolism of the individ- 
ual; this possibility is interesting. 


SUMMARY 


The records of forty-three cases of suprarenal hemorrhage observed at 
postmorten have been discussed. Only one case was diagnosed clinically. 
Fifteen of these were in newborn infants. The symptoms noted in this 
group were of two types: on the one hand, collapse; on the other, 


stimulation. 

In the older age group fifteen cases of suprarenal hemorrhage were 
found associated with infection. Chronic renal disease, septicemia, and 
meningitis were the most frequently associated infections. 

Four patients with burns, one following a severe accident, and one 
a transfusion from an incompatible donor made up the miscellaneous 
group. 

In seven cases in which death was due to intercurrent disease, calcifica- 
tion was found in six eases and fibrosis in one. In two patients in the 
newborn period with fatal massive hemorrhage of the suprarenal, begin- 
ning calcification was found microscopically. In eight of the newborns 
there was definite evidence of previous hemorrhage into the gland. Some 
of these patients had shown, prior to the final illness, a tendency to be 
less robust than normal infants of the same age. 

A résumé of the available literature is given. 
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CHOREA: IS IT A MANIFESTATION OF RHEUMATIC FEVER? 


Jesse R. Gersttey, M.D., 8. A. Wize, M.D., Cutcago, ILb., 
EvGene I. Rarely M.D., Ever, ik. AND 
May Gaye, M.A.,* Houston, Texas 


EVEN years ago we began a study of chorea and its relation to 

rheumatic infection in childhood. Provisions were made for the 
study by grouping all hospital and dispensary patients with chorea 
into a special clinic. Up to date approximately 150 patients have been 
registered, a number presenting an unusual opportunity for study. 
Originally we had no doubt as to the rheumatic origin of chorea, but 
as the study progressed we have come to question the absolute ac- 


euracy of this orthodox concept. 
PLAN OF STUDY 


Four methods of approach were employed : 

1. A careful detailed social service survey of fifty-eight of these pa- 
tients. t 

A review of all their hospital and clinical records. 

A comparison with a control groupt One of us spent six weeks 
in a camp especially designed to provide convalescent care for children, 
aged from seven to fifteen years, suffering with rheumatic heart 
disease. This group, offering a somewhat similar social background to 
our chorea group, was used as a control to determine the frequency 
of a history of chorea in rheumatic endocarditis. 

4. A final physical reexamination of forty-five patients with special 
reference to cardiac findings, including fluoroscopy and electrocardi- 
ography. In these forty-five both hospital and clinie records were 
especially satisfactory. This group was chosen to give a cross-section 
of the larger material. 

LITERATURE 


It is not our purpose to review in detail the voluminous literature 
but simply to call attention to the trends since we started our investi- 
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gations. In 1927 one of us’ noted that tonsillectomy had no appre- 
ciable effect upon the course of chorea and tentatively raised the ques- 
tion as to whether all chorea was rheumatic in origin. The same year 
Kaiser’ also noted that tonsillectomy had no effect upon the course of 
chorea but that the tonsillectomized patients were less likely to de- 
velop endocarditis. These conclusions were corroborated in his later 
studies.* Apparently Kaiser accepted chorea as a manifestation of a 
rheumatic infection. Working independently we‘ arrived at conclu- 
sions similar to Kaiser’s but reiterated our question as to the rheu- 
matie origin of all instances of chorea. 

These studies have had little effect upon the subsequent literature. 
The majority of observers still accept chorea as a manifestation of a 
rheumatic infection or, at any rate, of a chronie streptococcus infec- 
tion. For example, only recently Lueth and Sutton’ have reported 
eases of chorea occurring in the negro, which they apparently accept 
as a rheumatic manifestation. Occasionally authors have attempted 
to relate chorea to other origins, such as encephalitis,* metabolic or 
constitutional factors,’ or derangements of the thyroid, parathyroid, 
or adrenal glands.* The effect of emotion has long been known and 
recently has been reemphasized by Sturton® and Berg.”® In only one 
instance has the disease been studied as a behavior problem," an ap- 
proach we have found exceedingly beneficial in our plan of therapy. 

Some recent experimental work has suggested differences between 
active rheumatic infection and chorea. Hassler and Moller’? report the 
sedimentation of red cells normal in chorea but definitely changed in 
active rheumatic infection. This has been corroborated in a recent 
paper by Elghammer.”* 

RESULTS 


As a result of our own investigations our conception of the true 
nature of chorea has been altered. It now seems to us that chorea 
is a clinical syndrome rather than a disease entity, developing in a 
child, predisposed to it by heredity and constitution, upon exposure to 
exhausting psychic stimulation or various infectious factors. While 
some of the patients have suffered from rheumatic infection, the in- 
timate relation of the rheumatic ‘‘virus’’ to the active etiology of 
chorea is by no means clear. Indeed, psychic trauma seems a far more 
important factor in its etiology than does any type of infection. 

From the standpoint of etiology, the results of our statistical and 
clinical investigations are presented in composite in two groups, pre- 
disposing and active causes of the disease. 


A. Predisposing Causes 


Heredity—Heart disease was reported in thirteen families but was 
mostly of the degenerative rather than the rheumatic type. These 
families gave no special history of rheumatie fever. A history of 
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chorea was obtained in fourteen families and of epilepsy and psycho- 
neuroses in eight others. There were fourteen individuals in the 
families with thyroid disease. Every family with the exception of 
three was reported as poorly integrated from the social point of view 
with exaggerated emotional reactions. 

Age.—tThe onset of chorea occurred between the ages of five and thir- 
teen years, most commonly between the ages of seven and twelve. No 
ease of chorea occurred after puberty. All of the 150 cases recovered 
at or before this period, and there were no recurrences. In other 
words, something connected with the endocrine hormones seems to 
play a réle—if not active, at any rate decidedly predisposing. 

Sex.—Twenty-nine patients were girls, and sixteen were boys. 

Living Conditions.—It is known that chorea like rheumatic fever oc- 
eurs more frequently in the clinic than in wealthier private practice. 
In our series the wretchedness of living conditions seemed worse than 
in the usual clinic family. In one instance ten adults occupied four 
rooms. In twelve families, three or more persons occupied each room, 
and in thirty families the child shared his bed with another child or 
adult. The afflicted child was usually found sleeping in the dining 
room or kitchen, disturbed by the adults and kept awake by the lights, 
confusion, and blare of radios in adjacent tenements. Associated with 
poverty invariably is the question of food. While we have not quan- 
titated the diets, it would appear that the diets were generally in- 
adequate, especially as regards vegetables and fruits. 

Temperament.—lIt is known that chorea occurs chiefly in the intelli- 
gent overstimulated child. Thirty-eight of our forty-five children 
showed more than average intelligence in school. Five were definitely 
subnormal.* Chorea seems to oceur most frequently in the child of a 
certain type—the one with introvertive tendencies. Practically all 
our children were found to be worrying about poverty and family 
problems, and all but three were considered poorly adjusted to the 


TABLE I 


Size or FaMity (58 Patients) 











NU MBER ¢ OF C SHILDREN IN FAMILY NUMBER OF PATIENTS 


4 
10 
14 
11 








COnack whore 





*These represent all the subnormal of the entire 150. Their records were in- 
cluded in the forty-five because they had all been hospitalized. 
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conditions at home or school. Twenty-nine presented some definite 
behavior problem, severe enough to attract the attention of the school- 
teacher. Of course, this may have been associated with the onset of 
the disease, but if so, the onset is of a nature far more chronic and 
unusual than that of any common infection. In short, children with 
chorea seem to have a certain predisposing constitution which we have 
come to consider ‘‘the chorea temperament.”’ 


TABLE II 


NUMERICAL STATUS IN FAMILY (58 PATIENTS) 








ORDER OF BIRTH _ . ~ PATIENTS: 


1st 20 
2nd 13 
3rd 10 
4th 6 
5th : 
6th 
7th 
8th 
9th 

10th 

llth 

12th 








Regrouping Tables I and II as to oldest, youngest, and only child 
shows: 
First born 20 
Youngest 15 
Only ___. 6 


Forty-one of fifty-eight children who developed chorea occupied 
positions in the family known to pediatricians and students of behavior 
as being hazardous. 

B. Active Causes 


We found nothing in the survey of the records, the searching social 
or medical investigations, or the final physical examination to sug- 
gest a close etiologic relationship of rheumatic fever or any specific - 
infection to chorea. This is based on the following observations: 

Onset.—The onset is usually insidious, the child being nervous, irri- 
table, and abnormal for weeks or months before the acute manifesta- 
tions—very different from the history of ordinary infection. Sixty- 
five per cent of our cases gave a history of symptoms long before the 
onset of the chorea, and in only three did the chorea start acutely in 
an apparently stable individual. 

Relation to Infection —-Four children had suffered from scarlet fever 
and one from diphtheria. Six had definite clear-cut articular rheuma- 
tism. Ten histories of vague aches and pains suggested rheumatic 
diathesis. In none did the chorea immediately follow the infection. 
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Clinical Course.—There is nothing in the clinical course, temperature, 
pulse, or blood count to suggest acute infection. 

Cardiac Involvement.—Thirteen children showed no cardiac findings at 
any time. In thirty-two there were some abnormal cardiac findings pres- 
ent at or during their period of hospitalization. Of these thirty-two, 
nineteen occurred in children with chorea but with no history of acute 
rheumatic fever. In these nineteen, the murmurs were transient and 
disappeared before the child left the hospital, very different from true 
rheumatic endocarditis. Of the thirteen in whom 4 murmur was pres- 
ent upon discharge from the hospital, nine showed some cardiac en- 
largement, but these findings had been present upon admission and 
the child had previously suffered from definite rheumatic infection. 
Most of these had tonsils. This will be discussed again later. 

Psychic Factors—While our search offered no confirmation of the 
rheumatic etiology of chorea it did emphasize strikingly the importance 
_ of emotional factors in our clinical material. Psychie trauma seemed 

so intimately related to the actual onset in twenty-two cases as to force 
the question of its being the activating factor. Domestic discord was 
a prominent feature. It was plainly apparent in thirty-two families 
and extreme in thirteen. The onset of acute manifestations often fol- 
lowed a domestic crisis, such as divorce, separation, desertion, drunk- 
enness, and the advent of stepbrothers and stepsisters. Other types 
of emotional injury were common. In three girls the onset was re- 
lated to attempted rape. In four others the child lived in continuoug 
dread of assault by undesirable characters in the neighborhood. One 
child was aware of the illicit sexual relations of her mother. In others 
the onset followed acute fright. In short, in our series psychic trauma 
resulting from fright or overwhelming grief stood out far more strik- 
ingly than did any history of infection. - 

Relation of Rheumatic Fever and Tonsils to.Endocarditis—tThe final 
physical examination of our forty-five children showed a surprisingly 
low incidence of endocarditis compared to what we had expected to 
find. It also revealed an interesting relationship of this endocarditis 
to rheumatic fever and to the presence of tonsils as shown in Table 
Ilf. Our findings confirm the previous observations that tonsillectomy 
has no effect upon the course, severity, duration, or tendency toward 
recurrence of chorea. Tonsillectomy does have a definite influence 
upon the development of endocarditis in patients who subsequently 
develop chorea. 

The incidence of endocarditis in those choreic patients who still 
had tonsils and who gave a history of rheumatic arthritis is shown in 
the column on the left in Table III. It will be seen that practically 
all these patients developed endocarditis. In the middle columns are 
those patients with a questionable history of rheumatism, such as the 
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usual vague muscle aches and pains. In this group endocarditis oc- 


eurred chiefly among those choreie patients who still retained their 
tonsils. On the right are the choreic patients with no history of rheu- 
matic fever. Endocarditis again developed practically exclusively in 
those still retaining their tonsils. The absence of endocarditis in the 
large group of choreic patients with previous tonsillectomy and with 
no history of rheumatic fever is striking. Table III suggests definitely 
that in chorea endocarditis develops not as a result of the chorea but 
from a more or less independent tonsillar and rheumatic infection. 


TABLE IIT 
ENDOCARDITIS DEVELOPED IN OUR CHOREA CASES AS FOLLOWS 


: y | we — . QUESTION - 
penne itis NO HISTORY | a ABLE NO HISTORY NO HISTORY 
pyrene veer oF RHEUMA- — Eee HISTORY OF or RHEUMA or RHEUM A 
AND TONSILS — ' 1 d 2UM! 


TISM, NO eS RHEUMA- /|TISM, TONSILS! TISM, NO 
PRESENT | Acie te ge sais neni sie By 
WHEN SEEN | PRESENT | 


TISM, TONSILS ; : : 
TONSILS | TISM, NO PRESENT TONSILS 
TONSILS 


++0 No cases O++ 000 “04 00 
+ (youngest (?) 00 0+(?) 0+(?) 00 


of 12) 
+ (searlet) ++0 000 00 
+ 00+ ( ?) 00 
04 
00 
00 


CONTROL STUDY 


An effort was made to compare the home conditions of this group 
with that of another group of clinic patients attending a special car- 
diac camp. In our group we had endeavored to determine how fre- 
quently chorea led to endocarditis. In the control group, all of whom 
had endocarditis, we endeavored to determine how frequently a his- 
tory of a preceding chorea could be elicited. 

The social surveys were made by different workers and from differ- 
ent viewpoints; hence, we do not feel the comparison above criticism, 
but there is certainly not the same history of marked poverty and 
domestic infelicity in the group of cardiaes. The medical histories of 
these control cardiae children are striking. Apparently uncompli- 
eated chorea was only occasionally associated with the development 
of endocarditis. Of fifty-five boys, forty-one gave.a history of rheu- 
matic fever alone. Thirteen had rheumatic fever and chorea. Only 
one had chorea alone, and here the cardiac lesion was doubtful. The 
girls were particularly interesting. Of ninety-four, sixty-eight gave 
a history of rheumatic fever alone, eighteen of rheumatic fever asso- 
ciated with chorea and eight of chorea alone. In four of the latter 
the cardiac lesion was doubtful. The incidence of chorea is twice as 
great in girls as in boys. Hence one would expect to find a history of 
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chorea more frequently in cardiac girls than boys. In this series 
chorea appeared in approximately the same percentage in either sex, 
and endocarditis only rarely followed uncomplicated chorea. 


DISCUSSION 


Until the infectious origin of chorea is either proved or repudiated 
no definite conclusions can be drawn as to etiology. To formulate our 
own opinions even after these seven years is still a difficult task. The 
clinie children with chorea come from an environment which seems to 
favor rheumatic infection. The two conditions do exist as concomi- 
tants and, when chorea is associated with a rheumatic infection, the 
subsequent endocarditis is often more severe. Furthermore, it seems 
to us that the constitution, diathesis, or temperament, and possibly the 
endocrine balance may play a predisposing réle in both conditions 
though the introvertive tendencies seem universally present in the 
choreie children only. In the choreie patients, adverse social and 
economic conditions are an important contributing factor in produc- 
ing a state of mental overstimulation. Given such a background, our 
histories suggest that any trauma, be it psychic or infectious, may pre- 
cipitate an attack of chorea. As these children come from an environ- 
ment favoring rheumatic infection and may themselves be constitu- 
tionally predisposed to rheumatic fever, it seems logical that such 
infection should frequently be listed in the etiology of chorea. On 
the other hand, observation of these children over a period of years 
and the finding that endocarditis is by no means an invariable com- 
plication of chorea, but almost exclusively a sequel of true rheu- 
matic and tonsillar infection, lead us to think of rheumatic fever and 
chorea not as cause and effect but as concomitants in the same type 
of child. We feel that rheumatic infection is not a specific etiologic 
factor but one of the many, either psychic or infectious, which may 
precipitate the disease. 

It is well known but perhaps insufficiently emphasized that these 
children never show any clinical sign of permanent organic defect of 
the nervous system. There is complete clinical recovery in all cases. 

Can psychic trauma produce such a syndrome? The recent discus- 
sions of Schilder and Malamud™ offer support for such an hypothesis, 
but further work along such lines is necessary. 

We must also raise the question of whether our low incidence of 
endocarditis may be due to the special clinic which kept the patient 
under close observation. It is possible that had the children been 
turned loose with no preventive cardiac supervision the incidence of 
-endocarditis might have been higher. In a previous publication” we 
have called attention to the excellent results and the few recurrences 
following from what we call the prophylactic treatment. By keeping 
the youngsters under constant observation, social and medical, and in- 
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terpreting the children’s needs to the parents, obtaining cooperation 
from the school-teacher, avoiding the radio and thrilling movie, only 
six of the forty-five patients developed a recurrence and three of these 
had not been faithful attendants at the clinic. Possibly this treat- 
ment may have of itself prevented endocarditis. 


SUMMARY AND CONCLUSIONS 


1. One hundred fifty cases of chorea have been registered in a special 
clinie during the last seven years. 

2. Forty-five of these, who had also been hospitalized, were selected 
at random for an intensive social service and medical study. 

3. A clear-cut history of rheumatic fever was obtained in only six 
eases. Fourteen additional cases gave a questionable rheumatic history. 

4. Definite endocarditis developed in twelve patients. Five of these 
gave a history of true arthritis. In four a questionable history was 
obtained. In eleven of the twelve, tonsils were present. In only one 
ease of chorea without tonsils and without a history of a rheumatic in- 
fection did endocarditis develop. 

5. The absence of endocarditis in the large group of choreic patients 
previously tonsillectomized and with no history of rheumatic fever 
strongly suggests that rheumatic fever and tonsillitis must play a far 
more important roéle in the etiology of endocarditis than does chorea. 

6. A review of the histories of a control group of children with rheu- 
matic endocarditis only rarely revealed a preceding history of uncom- 
plicated chorea. 

7. In our series chorea developed in mentally alert, introvertive chil- 
dren. These children are apparently predisposed by their particular 
constitution, heredity, environment and in some instances a possible 
endocrine imbalance. From our observations, there is little to favor a 
specific infectious origin of chorea. It seems to us that chorea is not a 
manifestation of rheumatic infection per se but that it is a clinical syn- 
drome developing in a predisposed individual as a result of various 
psychie or physical insults. No matter what the exciting cause may be 
the choreic constitution seems of paramount importance. In our series 
chorea less frequently followed infection than it did psychic trauma 
resulting from exhausting psychic stimulation. 

8. Our studies suggest : 

a. Chorea may be caused by rheumatic fever, but this is only one of 
many immediate causes. Psychic trauma seems far more important. 

b. More important, too, are predisposing causes such as age, en, 
vironment, temperament, special constitution, and possible endocrine 
factors. 

e. Chorea should not be taken as an indication of rheumatic infec-, 
tion without other rheumatic manifestations. 
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THE OCCURRENCE OF BLOOD-FILLED CYSTS ON THE 
CARDIAC VALVES IN INFANCY 
STEPHEN D. Minus, M.D.* 
ROCHESTER, MINN. 


OUTINE postmortem examinations of the hearts of newborn in- 

fants and children in the pathologic laboratory at the University 
of Minnesota during a period of six months disclosed the rather fre- 
quent occurrence of small, blood-filled elevations on the auricular sur- 
faces of the atrioventricular valves. In view of the fact that such 
findings may be misinterpreted for endocardial vegetations by one un- 
acquainted with their anatomic significance, it seems advisable to dis- 
euss their frequency and benignity. 

The presence of these cysts has received but slight attention by various 
investigators since Lusehka described his first case in 1857. Two re- 
ports have appeared from this country. Apparently the condition has 
generally been recognized by those making neonatal pathologic exam- 
inations and has been considered an unimportant anatomic finding. 

The present series of cases is based on postmortem examinations of 
seventy-two infants, most of whom had been premature, stillborn, or 
had died within the first week of life. A few older children were in- 
cluded. Of the seventy-two hearts, twenty-three, or 32 per cent, dis- 
closed the presence of blood-filled cysts on the eardiae valves. This 
figure corresponds well with the incidence of 25 per cent which 
Lusehka reported in the first description of the condition, but it fails 
to agree with the higher figures of 60 to 80 per cent given by other in- 
vestigators. 

The age factor is important. The majority of subjects, it will be 
noted, were full-term infants who had either been stillborn or had 
died within the first week of life. The oldest child of the group with 
cysts on the cardiac valves was eight months of age; the youngest, a 
premature infant in the seventh month of gestation. Although the 
largest number of cysts (fourteen) occurring in any of these eases was 
found in the case of this premature infant, none were found in a group 
of five hearts from fetuses six months old or less when the eardiae valves 
were studied microscopically in serial section. The causes of death in 
the entire series were principally trauma at birth, congenital malforma- 
tions, or, among older children, infection. 


*Fellow in Pediatrics, the Mayo Foundation. 
Work done under the direction of Dr. E. T. Bell, Department of Pathology, Uni- 
versity of Minnesota, Minneapolis, Minn. Submitted for publication, Aug. 10, 1934. 
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The site of predilection for these nodules is the atrioventricular valves, 
with the tricuspid valves slightly the favorite. In ten cases the tricus- 
pid valves were affeeted; in six, both tricuspid and mitral valves; in 
five, the mitral alone; and in one ease each, the aortic and pulmonic 
valves, respectively. The presence of a blood-filled cyst also was noted 
on a papillary muscle in one case. These eysts usually are found from 
1 to 3 mm. removed from the free edge of the valve on its auricular 
surface although they may oceur anywhere on the surface of the leaf- 
lets. Cysts have been reported as having been present on the ventric- 
ular aspect of the atrioventricular valves, but they are infrequent. Oc- 
eurrence at the line of closure has also been noted, although not in any 
of the present eases. 

















Fig. 1.—Heart of fetus in seventh month of gestation. Several blood-filled cysts 
are present on the auricular surface of the tricuspid valve. 


It is usual for these cysts to be multiple, and, occasionally, they may 
be so closely grouped that the surface of the valve resembles a raspberry, 
which condition occurred in a case reported by Haushalter and Thiry 
in which there were forty cysts on a single leaflet. In the present series 
eleven cysts were found on the tricuspid valves in one case and, in this 
came case also, three on the mitral valves. Cysts on the semilunar valves 
project on the ventricular aspect of the valve near the base of the 
eusp. There were but two such cases in the series. 

The eysts varied in size from that of a pinpoint to 2 mm. in diameter. 
The largest cyst reported was that by von Kahlden which measured 
3 by 9 mm. They may be multilocular, and this is particularly ap- 
parent when they are seen microscopically. Grossly, they appear as 
dark, sharply circumscribed, rounded elevations on the smooth surface 
of the valve. They are easily visible in a good light with the naked 
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eye because of the contrast of the dark contents of the cyst against the 
pale background of the surface of the valve (Fig. 1). 

Before going into the histologic nature of these small elevations on 
the valves, it might be well to review briefly the formation and normal 
structure of the cardiac valves. The atrioventricular valves of a new- 
born infant are small projections from the cardiae wall which are com- 
posed of fibrous tissue and are covered by endothelium. This fibrous 
tissue is condensed to form a sort of plate, extending from the base of 
the valve at its attachment to the wall of the heart and thinning out 
toward the free edge of the leaflet, where only embryonic cellular tissue is 
found. This embryonic connective tissue is the material that forms the 
small, nonpigmented elevations, known as Albini’s nodules, on the sur- 
face of the cardiac valves of newborn infants. Some investigators claim 
that in late fetal life blood vessels may be demonstrated entering the 











Fig. 2.—Section of the tricuspid valve of a fetus in the seventh month of gestation. 
The cysts are beneath the auricular endothelium and are filled with blood (x25). 


cardiac valves at their points of attachment to the wall of the heart. 
These may possibly be remnants of the vessels that nourished the muscle 
fibers which are normally found in the atrioventricular valves of fetuses 
but which are replaced in later embryonic life by fibrous tissue. Elastic 
fibers are more common in the semilunar valves, but they are found in 
the atrioventricular valves at their points of attachment and near the 
auricular surface. As the child grows older, an inerease of elastic 
tissue fibers is noted in the valves. The ventricular surface of the tri- 
euspid and mitral valves is very uneven, owing to the insertion of the 
chordae tendinae, between which are many furrows and small endo- 
thelial-lined canals that penetrate into the substance of the valve toward 
the auricular surface in a more or less tortuous course. 

These elevations on the atrioventricular valves were studied micro- 
scopically in four cases, and serial sections were made in three. The eyst 
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usually is a round, smooth-walled cavity, pushing up the endothelium 
of the surface of the valve beneath which it lies (Fig. 2). The wall is 
composed of a few concentric layers of fibrous connective tissue, and the 
lining of the cyst is made up of a single layer of spindle-shaped cells 
with long, oval nuclei that cannot be distinguished from endothelium. 
No muscle or elastic fibers can be seen in the capsule of the cyst. The 
eysts may be multilocular or a series of communicating cavities. If the 
pressure within them becomes too great, the partitions may rupture, 
thereby converting a group of cysts into one large cavity. The endo- 
thelial lining may slough off into the contents of the cyst. 

It is not uncommon to see small out-pouchings from the periphery 
of the wall of the cyst, generally on the ventricular side. In addition, 
several small, oval or elongated spaces are seen, which apparently are 
lined with endothelium, lying within the substance of the valve and 
running in a direction at right angles to the long axis of the leaflet 











Fig. 3.—Endothelial-lined canals, in the substance of the tricuspid valve, which open 
into the ventricular surface of the valve (X25). 

(Fig. 3). There are also many infoldings from the ventricular surface 

of the valve, lined by endothelium and directed toward the auricular 

surface. These may be very tortuous in their course and never can be 

traced as far as the auricular surface. They did not join cysts in any 

of the eases in this series, 

The contents of the eysts are chiefly erythrocytes, with occasional leu- 
coeytes and cells desquamated from the inner wall of the cavity. Ac- 
cording to Wegelin, this material becomes hyalinized as regression of 
the cysts oeeurs in later infaney, until, finally, all that remains to mark 
the former site of a blood-filled cyst is a little yellow pigment which is 
composed of iron from the erythroeytes in the substance of the valve. In 
the process of involution, the wall of the cyst collapses, most of the 
blood is absorbed, and the walls of the endothelial-lined canals, originat- 
ing from the ventricular surface of the valve, approximate until they 
merge with the valve substance. 
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Four explanations have been offered for the origin of these cysts: 

1. They were considered to be hematomas, first by Elsasser, in 1845, 
and later by Luschka, who thought them to be extravasations of blood 
into the noduli Albini of the valves. Trauma was supposed to play an 
important part in the production of these extravasations beneath the 
surfaces of the valves. 

2. Berti, who first demonstrated the endothelial lining of these cysts, 
held that they are remnants of fetal valve vessels which had undergone 
eystie dilatation. Fahr and other investigators upheld this view, which 
received support from the fact that the greatest incidence of the eysts 
occurred on the atrioventricular valves since they were shown to be 
more vascular in fetal life than the semilunar valves. Also, the great- 
est incidence of the cysts corresponded in time with the period during 
which blood vessels were most prominent in the valves, the period of 
late fetal life. 

3. Nichols, who published the first report of this condition in this 
country in 1908, said that they are angiomas. He found a somewhat 
similar condition in the bladder of the same patient, a child eighteen 
days old, and he compared these findings to the more common angiomas 
in the skin of newborn infants. 

4. Haushalter and Thiry advanced the theory that they are cystic 
dilatations, on the ends of endothelial-lined canals, whose origin is be- 
tween the insertions of the chordae tendinae on the ventricular surface 
of the atrioventricular valves or, in the case of the semilunar valves, 
prolongations into the leaflets from the sinuses of Valsalva. This has 
since been substantiated by several, more recent investigations. Ventric- 
ular systole forces blood into the canals and distends their termina- 
tions beneath the auricular endothelium, forming blood-filled cysts. Con- 
ditions favoring circulatory disturbance, such as asphyxia or cerebral 
hemorrhage, were thought to account for the more frequent incidence 
of cysts in these eases. 

At present, the final theory seems to be the most suitable for the ex- 
planation of the appearance of these blood-filled cysts on cardiae valves. 
According to the proponents of this theory, the endothelial-lined canals 
run a tortuous course from the ventricular surface of the valve toward 
the auricular surface, in the case of the tricuspid and mitral valves. 
No connection of the cysts with vessels entering the: valve at its base 
could be demonstrated by later workers, as Berti and others had pre- 
viously claimed, and no connection with the general circulation was 
evidenced. There is no communication between the adjacent canals. 
The walls of these canals may be compressed so that all that is seen 
is a double layer of darkly staining endothelial cells. Compression of 
the canal is especially frequent as it enters the cyst, usually on the 
ventricular side. Sections in the present series did not reveal any 
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eanal that could be traced from its origin on the ventricular aspect of 
the valve to a union with the eyst although several sections showed canals 
adjacent to the cyst that suggested the possibility of such a condition. 
Because of the tortuosity of the canals, it was impossible to demonstrate 
the connection of canal and eyst in any ease. Jonsson made models of 
these eysts, by the Born method of wax-plate reconstruction, and he was 
able to demonstrate that the cysts have numerous stalklike projections 
which extend from the cyst and open on the ventricular surface of the 
atrioventricular valves. 

Cysts on the semilunar valves are formed from canals which take 
origin in the sinuses of Valsalva, near the attachment of the valve 
eusps. These cysts are present on the ventricular aspect of the cusps. 
Sinee the semilunar valves contain more elastic tissue than the atrio- 
ventricular valves, the structure of the semilunar valves is firmer and 
does not favor the formation of cysts within its more compact sub- 
stance. As the child grows older, more elastic fibers appearing in these 
valves offer more resistance to the entranee of blood into the endo- 
thelial canals. 

With the majority of infants these cysts disappear by the third 
month of extrauterine life; however, Wegelin has found them present 
in the eardiae valves of several adult patients. 

No cardiac murmurs have been reported as a result of the presence 
of these blood-filled cysts on valve surfaces, and there is no evidence 
that they favor the development of endocarditis or of valvular insuffi- 
ciency in later life. 

SUMMARY 


Small, blood-filled eysts oceur not infrequently on the leaflets of the 
cardiac valves in the neonatal period. The best explanation for their 
origin is that they are cystie dilatations at the ends of endothelial-lined 
eanals in the substance of the valves. 
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SODIUM THIOCYANATE IN PROPHYLAXIS AND TREATMENT 
OF BACILLARY DYSENTERY WITH SPECIAL 
EMPHASIS UPON THE SHIGA TYPE 


A Proaress Report CoverRING THE First Two-YEAR PERIOD 
or A CLINICAL Stupy 


Epwarp Ciay Mitrcueutit, M.D., anp Davin W. Goutman, M.D. 
Mempuis, TENN. 


ECAUSE of the prevalence of bacillary dysentery of the Shiga 

and other types and the associated unfavorable mortality, for a 
number of years physicians in the southern section of the United 
States have been seeking some specific treatment effective both in 
prophylaxis and therapeusis. 

In June, 1932, one of us was privileged to observe at first hand 
the experimental work being done by Prof. A. C. Ivy, of the depart- 
ment of physiology, Northwestern University. I will quote from his 
article more recently published: ‘‘During the course of a study by 
Reid, Anderson, Stubblefield, and Ivy’ on the effect of filtrates of the 
Shiga bacillus on the motility of the gastrointestinal tract of dogs,.and 
during the course of a study by Crandall and Anderson on the use of 
sodium thiocyanate to determine ‘free water’ in the body, it was dis- 
covered that dogs which had received the thiocyanate four to five weeks 
previously failed to react in the usual manner after receiving lethal 
doses of the toxic filtrate. It was decided to investigate this acci- 
dental observation.’’ 

As a result of this observation, Professor Ivy and his coworkers 
conducted an experiment involving some five hundred dogs and a 
series of rabbits, with the following conclusions which formed the 
basis for our experiments on the human: ‘‘The intravenous (20 mg. 
per kilogram) or oral (60 mg. per kilogram) administration of sodium 
thiocyanate from fourteen days to several (four or five) weeks prior 
to the administration of a Shiga dysentery toxic filtrate affords pro- 
tection against the lethal action of the toxic filtrate in some but not 
all dogs, and sodium thiocyanate (rhodanate) in this dosage is not 
dangerous for either intravenous use or by mouth.’’ 

Ivy suggested that from his experiments he believed sodium thio- 
cyanate might not only prove to be effective in preventing Shiga 
dysentery in the human but would even possess therapeutic value as 
well if administered early enough after infection. After the onset 
of the disease, and particularly in the stage of collapse or after ex- 
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tensive, bloody diarrhea, Ivy considered that the drug would probably 
be relatively impotent and should be used only in connection with 
such supportive measures as parenteral administration of sodium 
chloride and glucose solutions and blood transfusions. 

The prophylactic dose of sodium thiocyanate recommended for trial 
by Ivy was 20 mg. per kilogram (1/3 grain for each 2.2 pounds) of 
body weight, daily, administered in broken doses for three days. His 
experience indicated that this prophylactic treatment should afford 
protection for at least one month against an otherwise lethal dose of 
dysentery toxin. His data did not cover a longer period or the pos- 
sibility that repeated infection might diminish or overcome the pro- 
tection conferred by a single prophylactic course. After the onset 
of the disease, a single intravenous injection of 10 or 20 mg. per kilo- 
gram of body weight of a 1.5 or 2.0 per cent solution of pure sodium 
thiocyanate was recommended. 

Before beginning our experiments upon the human, we reviewed 
as fully as possible the essential pharmacology of the drug and the 
dosage. Sodium thiocyanate (rhodanate) has been used for a great 
number of conditions in the past. It has been advocated in the treat- 
ment of hypertension by many observers. Numerous reports, both 
favorable and unfavorable, have appeared in the last few years re- 
garding its use in various psychiatrie conditions. Numerous claims 
of toxicity also have appeared, but the drug in these cases was given 
in rather large doses and over a long period of time. 

Goldring and Chassis* have reported toxie manifestations in thirteen 
patients with essential hypertension. The duration of the medication 
was from 7 to 69 days. The average daily dosage was 0.17 to 1.62 
grams. The total dosage at the time of thiocyanate intoxication varied 
from 5.87 to 32.54 grams. 

Egloff and his coworkers* reported unfavorable results with thio- 
eyanates in the treatment of hypertension; all of the patients showed 
some toxic manifestation usually at the end of from two to five days. 
Nausea was the most prominent symptom. Ten of the twenty-five pa- 
tients complained of abdominal discomfort and diarrhea. One-gram 
daily doses were given for one week with smaller doses for two weeks 
longer. However, Black and his coworkers‘ used as high as 45 grains 
daily over a long period of time on psychiatrie patients with no toxic 
effects. 

Pauli,’ in a limited number of cases, found that sodium thiocyanate 
affected neuroses and arteriosclerosis. His tests were suggested be- 
cause thiocyanate influences the aggregation of colloids in much the 
same way as the iodide ion, having a somewhat more solvent action. 
It also hastens the elimination of metals, perhaps by rendering metal- 
lie protein compounds more soluble. It resembles the iodides also in 
producing coryza, acne, and other symptoms of iodism. 
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On the basis of the work of LeRoy® who showed that the salt renders 
soluble the insoluble salts of calcium and magnesium, thiocyanates 
have been used in the treatment of urinary caleuli. Thiocyanate has 
also been used in chronic nephritis, migraine, as an antispasmodic 
for coughs, and in recent years has been recommended in the painful 


erises of sickle-cell anemia. 

Following Ivy’s recommendations we have in no instance given more 
than 20 mg. per kilogram intravenously or more than 60 mg. per 
kilogram orally in our study; nor have we exceeded in any instance 
1 gram per dose intravenously. In none of our cases have we had 
any toxic manifestations. 

In order to assure us of the pure salt, the Abbott Chemical Company, 
under the direction of Professor Ivy, prepared for us ampules of a 
2 per cent solution. The first consignment contained 0.5 grains per 
ampule; later consignments contained 1 gram per ampule. We had 
no difficulty in obtaining the salt sufficiently pure for use by mouth. 

In order to understand the purpose and scope of our clinical ob- 
servations, we feel that it is necessary to review briefly the etiology 
and symptomatology of bacillary dysentery as seen in the southern 
states. 

According to Duval,’ the term ‘‘bacillary dysentery’ 
infection of the bowel with the specific bacillus which was discovered 
in 1898 by Shiga, who isolated and proved its casual relationship to 
the disease by positive agglutination reactions with the blood of the 
patients. Duval states, and it has been our clinical experience, that 
bacillary dysentery is not caused solely by the bacillus originally 
isolated by Shiga but by a number of bacilli which, though racially 
different, belong to one and the same bacterial species. While all 
members of the group are pathogenic and cause what is known clini- 
cally as bacillary dysentery, the Shiga strain is regarded as the excit- 
ing cause of the more severe clinical form of the infection. On the 
other hand, the sporadic type of the disease is commonly caused by 
some of the other bacilli of the group. 


> 


implies the 


Bacillary dysentery may manifest itself as an acute, subacute, or 
chronic infection of the lower bowel, characterized by fever, leucocy- 
tosis, and diarrhea. It affects all ages, but particularly the very old 
and the very young. It is most often seen as we approach the tropics. 

Duval concludes that bacillary dysentery is of greatest severity in 
cities, where it more commonly occurs. This has not been our experi- 
ence. Our epidemics have been seen in the country districts where 
there is no sanitation; where there is the cesspool type of toilet and 
unscreened houses; where the water supply is bad, dependence being 
placed mostly on cisterns and wells. Duval believes that the disease 
oceurs coincident with or follows other infections of the intestines, 
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especially amebiasis, and that while in some patients the infection 
is slight, the digestive disturbance is severe. The intestinal and diges- 
tive conditions bear a general, but by no means a constant, relation 
to each other. While the bacilli usually disappear from the stools 
in two or three weeks after an attack, they may persist in the mucosa 
of the bowel for a much longer period. This fact explains relapses 
which oceur months after the primary attack. Duval reports that the 
chronie eases give a history of exacerbations of the intestinal process 
which has remained without symptoms during the interval. He claims 
that if there are any reinfections, they are exceedingly rare. 

The excitant of bacillary dysentery is spread through the dejecta, 
ineluded in the so-called water-borne diseases. It is distributed by 
food and flies. The true carrier may have bacilli in the intestines 
for months. 

The pathology in bacillary dysentery is essentially an acute inflam- 
matory process of the large intestine which is characterized by mucosal 
ulcerations and necrosis. It is most frequently limited to the large 
gut, but occasionally there is inflammation in the lower part of the 
small intestine. Pathologie lesions have been observed as far up as 
the pylorus. In the severe type early characteristic pathology is focal 
necrosis of the solitary follicles of the large bowel mucosa. Capillaries 
in the necrotic area become thrombosed, and the thrombi extend down 
to the exit of the vessels from the submucosa. Hemorrhages are due 
to the unplugging of the thrombosed capillaries in the floor of the 
uleers. Perforation of the bowel is almost unknown in this disease. 
Bacillary dysentery does not give rise to septicemia. 


The symptoms are usually a severe onset, sometimes convulsions, 
abdominal pains, listlessness, nausea, and vomiting. There are fre- 
quent stools at first, soon becoming bloody. There is usually a high, 
septic type of temperature. 

The Shiga type is characterized even in the mild cases by from 
fifteen to twenty-five stools daily. The abdomen is usually tender 
and rigid. The effect of toxemia on the heart and pulse has been 


observed. 

Symptoms of dehydration and fluid imbalance appear early. There 
is a leucocytosis which is usually quite high. The first signs of im- 
provement are lowering of the leucocyte count and decreased num- 
ber of stools. There is disappearance of blood from the stools and 
the appearance of fecal material. In some cases the disease becomes 
chronic with its succeeding symptom of inanition. 

The diagnosis of dysentery is made from clinical symptoms of rapid 
onset and all symptoms above enumerated, particularly bloody and 
frequent stools. The type of dysentery is confirmed by stool ex- 


amination. 
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The technic we employ in obtaining material for the stool examina- 
tion is as follows: The patient is given an enema, preferably of strong 
tea. After a short time a proctoscope is passed in the bowel and one 
of the ulcers found; with a sterile swab bloody material is taken from 
this ulcer. It has been demonstrated that these swabs may be taken 
in this manner, put in a sterile test tube, and kept as long as twelve 
or twenty-four hours without impairmg their ability to grow on cul- 
ture media. This is mentioned because many of the cases occur away 
from laboratories where the material must be sent for examination. 

The following technic is used for stool examination: the swab, or 
a loopful of feces, is placed in 10 c.c. of sterile saline. If feces is 
used, a loopful of this dilution is placed in a second tube of saline. 
Eosin-methylene blue plates are streaked with this suspension. The 
next morning the plates are examined, and if any small, colorless colonies 
are seen, these are picked and transferred either to plain agar or 
EMB plate. This pure culture is then placed on the five sugars, 
dextrose, mannite, maltose, saccharose, and lactose. Identification of 
the organism is made from its reaction on the sugars. A hanging 
drop mount is also examined for motility. In doubtful cases, aggluti- 
nation tests are set up with immune serums. 


Tass I 





B. DYSENTERIAE DEXTROSE MANNITE MALTOSE SACCHAROSE LACTOSE 











Shiga plus minus minus minus minus 
Flexner plus plus plus minus minus 
‘*Y’? Hiss. Parks plus plus minus minus minus 
Strong plus plus minus plus minus 





“Plus” equals acid—no gas; “Minus” equals no acid or gas. 


Treatment generally recommended is: First and of greatest importance 
is the maintenance of fluid and mineral balance. This is best accom- 
plished by injection of isotonic sodium chloride solution, and some- 
times glucose solution, and by blood transfusion. All of these have 
been resorted to in our series of cases which are seen after the disease 
was well developed. None was used in the series of early cases re- 
ported in Osceola, Ark. Opium is a very necessary and essential drug 
to give the patient some rest. Feeding is also as essential for this 
condition as it is for typhoid fever. All of our patients were fed 
with a sustaining protein diet, fairly low at first in carbohydrate which 
is gradually increased, and almost entirely lacking in fat which is in- 
creased as the patient improves. 

The specific treatment used by us in years past and still recom- 
mended by some authors is polyvalent antidysenteric serums, which 
if used at all should be given early. In our experience over a period 
of several years, such serums have proved of little if any value. There 
is a special serum for the Shiga type also on the market, which we 
have used with little if any result. Bacteriophage has been used but 
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is disearded now by most men. Both Duval’ and Silverman® of New 
Orleans recommend the use of an autogenous vaccine given in large 
doses in all the chronic cases. 

After reviewing the above considerations, we decided upon the fol- 
lowing routine which was instituted in June, 1932, in the Children’s 
Department of the Memphis General Hospital and the Children’s De- 
partment of the Baptist Memorial Hospital and by a few selected 
private physicians: Every patient with bloody diarrhea entering the 
charity service of these institutions was to be given sodium thio- 
cyanate, 20 mg. per kilogram of body weight, intravenously, the daily 
dose not to exceed 1 gram. If there was no improvement, the in- 
travenous injections were to be repeated for three successive days, 
never longer. 

In addition, the recognized forms of treatment, such as, maintaining 
the fluid balance, blood transfusion, opium, and proper diet were to 
be maintained. No other specific form of treatment was to be used. 
All persons exposed by direct contact with the patient were to be fed 
the drug by mouth, 1/3 grain, 60 mg., per kilogram for three succes- 
sive days. In none of our cases has the total dose of thiocyanate 
exceeded 1 gram. There have been no toxic reactions in our series, 
not even the toxic rash which is sometimes seen. The experiment has 
now extended over a period of two years. Tables II, III, IV, V and 
VI give in detail the results; our conclusions follow. 


TABLE VI 
MorTatity or Cases TREATED Witu Sopium THIOCYANATE 








TOTAL 
CASES 
Massey’s Series 25 1 + 
Memphis Shiga 17 6 35.3% 
Flexner-Strong 9 3 33.3% 
Proteus 2 0 0 
Negative Cultures Clinically 
Dysentery 18 1 5.5% 
Parenteral Diarrheas 2 0 0 
Total Pe 10 13.7% 


DEATHS MORTALITY 





SUMMARY 


Seventy-three cases of bloody diarrhea are reported in which 20 mg. 
per kilogram of body weight of a 2 per cent solution of pure sodium 
thiocyanate (rhodanate) was given intravenously. Some of the pa- 
tients were given but one dose; others as many as three successive 
doses depending upon the clinical manifestations following the first 
injection. In addition all persons in direct contact with the patients 
were given 1/3 gr. of the pure salt for each kilogram of body weight 
daily in broken doses of three successive days. In several instances 
where there was a history of contact and the individual showed slight 
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early symptoms, such as diarrhea, pain in the abdomen, or vomiting, 
the drug was used intravenously in the same dosage as recommended 
for treatment for the purpose of prophylaxis. 

The mortality for all patients given the drug was 13.7 per cent. Of 
the seventeen cases of Shiga dysentery which were treated in the 
Memphis hospitals during 1932 and 1933 with thiocyanate, the mortal- 
ity was 35.3 per cent. None of these patients received the drug within 
the first twenty-four hours. In the epidemic which occurred in Osce- 
ola, Ark., in 1933, twenty-five patients were given the drug by Dr. 
L. D. Massey. Practically all of these patients received the drug 
within the first twenty-four hours; there was prompt decrease in the 
number of stools and the amount of blood present in them. Con- 
comitant with this result was rapid decrease in toxicity. Of the 
patients treated in the Osceola epidemic only one who received the 
drug died. Five patients who did not receive the drug died. No 
definite benefit was seen from the administration of the drug to nine 
patients with Flexner-Strong dysentery or to eighteen patients with 
clinical dysentery who had negative stool cultures. However, the 
drug was administered late in the disease in practically all of these 
latter cases. 

CONCLUSIONS 


1. Sodium thiocyanate (rhodanate) in the dosage of 1/3 gr. per kilo- 
gram of body weight orally seems to have definite prophylactic value 
in Shiga dysentery. 

2. If given intravenously in the dosage of 20 mg. per kilogram of 
body weight on successive days within twenty-four hours after onset 
in Shiga dysentery, sodium thiocyanate (rhodanate) seems to have 
marked beneficial effect. 

3. Sodium thiocyanate (rhodanate) does not appear to influence 
dysentery due to other strains. However, these types of dysentery 
are usually mild in onset and in all of our work have been in progress 
several days before being seen. 

4. Tables II and III indicate that the drug does not influence either 
the course of the disease or the mortality when it is given as late as 
thirty hours after onset. It is probably of little value when given 
after twenty-four hours. Table IV would seem to indicate that when 
the drug is given early, not later than twenty-four hours after onset, 
it has a decided value in influencing both the mortality and the severe 
toxie course of Shiga dysentery. 

5. Our mortality experience with the new treatment in the charity 
services of the Memphis General Hospital and Baptist Memorial Hos- 
pital has not shown a material improvement over previous years. This 
is attributable, in our judgment, to the fact that the cases in such 
services are rarely seen until the disease has been in progress for 
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more than twenty-four hours. It is noteworthy that in the Osceola 
epidemic (private cases) where the drug was administered at the 
first appearance of diarrhea, only one patient in twenty-six died. The 
effectiveness of sodium thiocyanate therapy clearly depends upon its 
early use. 

6. No claim for sodium thiocyanate (rhodanate) as a specific, either 
in the prevention or in the treatment of bacillary dysentery, is made 
by the authors as a result of this brief clinical experience. Our pre- 
liminary results, however, lead us to believe that our method of treat- 
ment is worth further trial, and we hope to publish at a later date a 
much more complete clinical report in which a larger number of in- 
stitutions and physicians have participated. 

We wish to extend our thanks to Dr. L. D. Massey, Osceola, Ark., and Miss 
Helen Peck, chief of the clinical laboratory division, Baptist Memorial Hospital, 
for their assistance in this clinical presentation. 
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THE PULMONARY LESIONS ASSOCIATED WITH 
INTRAUTERINE ASPHYXIA 


Maurice RosENTHAL, M.D. 
BROOKLYN, N. Y. 


SPHYXIA is the most frequent and the most important of all 
pathologie processes. This is true because respiration—the ex- 
change of oxygen and carbon dioxide and the production of energy—is 
the most fundamental process of life.’’ (Yandell Henderson.‘) In 
utero the fetal blood contained in the placenta is constantly undergoing 
the changes that in the adult occur in the lungs. Any interference with 
the placental circulation results in varying degrees of intrauterine 
asphyxia characterized anatomically by petechial to fairly large hemor- 
rhages in most of the organs of the body and serosanguineous transu- 
dates in the serous cavities. 

In recent years certain of the pulmonary lesions associated with in- 
trauterine asphyxia have received much consideration. In 1931 Farber 
and Sweet? reviewed the controversial literature concerning intrauterine 
asphyxia as a cause of premature respiratory movements in utero and 
stressed the fact that the presence of amniotic sac contents in large 
quantities in the lungs of asphyxiated infants indicates the occurrence 
of such premature attempts at respiration. That the aspiration of 
amniotic fluid, especially if it is infected, may have an added significance 
as a cause of antenatal pneumonia has been emphasized by Thaysen,' 
Browne,* Johnson and Meyer,’ and Warwick.* It would seem there- 
fore that a more general consideration of the various pulmonary lesions 
that are found in infants who present either clinical or anatomic evi- 
dences of asphyxia might be valuable. The following study describes 
the various pulmonary lesions found in asphyxiated stillborn and new- 
born infants and endeavors to show the relationship between these 
lesions and the conditions of asphyxia. 


MATERIAL AND METHOD OF STUDY 


The study is based on 100 consecutive autopsies performed upon in- 
fants stillborn or dying during the first two weeks of life. In this 
series thirty-eight were stillborn, thirteen of whom were premature; 
sixty-two were newborn, twelve of whom were premature. The great 
majority of these necropsies were performed by the writer. They were 
a ae neg Hoagland Laboratory, Department of Pathology, the Long Island College 
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conducted with as much eare and thoroughness as is customary in the 
examination of adult bodies in an effort to reduce the number of un- 
explained deaths to a small figure. The Benecke technic’ was used in 
opening the skull, thus avoiding any unnecessary postmortem destruc- 
tion of the falx cerebri and tentorium. The base of the skull was ex- 
amined for fractures, while the spine was examined both for fractures 
and separation of the vertebrae. After careful examination in situ of 
the thoracic, abdominal, and pelvie organs, these were removed in toto. 
They were then studied from their posterior aspect so that lesions of the 
adrenals, kidneys, or ureters could be seen in their normal anatomic 
relationships. The individual organs were then examined in the usual 
manner. Microscopie studies were made of all of the tissues including 
the brain and cord, but especial attention was paid to the lung sections 
on which hematoxylin and eosin, Gram, Giemsa, and sudan III methods 
of staining were used. 

The clinical data were obtained through the courtesy of Prof. Carl H. 
Laws, of the Department of Pediatrics, Long Island College of Medicine. 


CAUSES OF NEONATAL DEATH 


It is generally accepted that the postmortem findings of intrauterine 
asphyxia, aside from the characteristic petechial serosal hemorrhages, 
are those of an intense venous congestion. The right heart is engorged, 
and the large thoracic vessels, sinuses of the dura, and hepatic vessels 
are markedly distended. Edema of the brain and brain stem is also 
a very common finding in asphyxiated infants. The above anatomic 
findings, if not explained by some other cause, can usually be supported 
by the clinical evidence of asphyxia. 

In Table I the apparent causes of death as determined by autopsy 
are listed. In thirty-five cases the usual anatomic lesions of asphyxia 
were found alone, and therefore asphyxia was considered the cause 


TABLE I 


CASES SHOWING 
ANATOMIC LESIONS OF 
INTRAUTERINE ASPHYXIA 


Intrauterine asphyxia (alone) 35 35 
12 


Prematurity 

*Intracranial hemorrhages with 
tentorial tear 

Incomplete tentorial tear (no 
hemorrhage ) 

*Adrenal hemorrhage 

Congenital anomalies 

Infections 

Congenital pneumonia 

Hemorrhagic disease of newborn 

Total 80 


APPARENT CAUSE OF DEATH 





9 








*It is perhaps significant that all of the cases of intracranial and adrenal hemor- 
rhages showed lesions of asphyxia in other organs. 





ROSENTHAL: PULMONARY LESIONS IN INTRAUTERINE ASPHYXIA 73 


of death; of the remaining sixty-five cases showing birth injuries or 
other conditions, forty-five also revealed anatomic lesions of asphyxia. 


CAUSES OF INTRAUTERINE ASPHYXIA 


Certain abnormal clinical conditions are commonly considered as 
eauses of asphyxia. Their occurrence in the eighty cases that showed 
anatomic evidence of asphyxia is indicated in Table IT. 


TABLE IT 


Breech delivery 

Coil around neck 

Prolapsed cord 

Premature separation of placenta 
Placenta previa 

Maternal toxemia 

Prolonged dry labor 

Narcosis of infant 

Unknown 


Total 

Instrumental operative interference is not listed as a cause of this 
pathologie process because when such a procedure was employed the case 
already presented one of the above conditions which in itself may have 
been the cause of asphyxia. 


THE PULMONARY LESIONS 


This series of 100 unselected cases revealed on microscopic examina- 
tion changes in the lungs that can be described under the following 
three headings: (1) aspirated amniotic sac contents, (2) desquamative 
anaerosis, (3) congenital pneumonia. 

Atelectasis was not included among the important histologic observa- 
tions because in this series it was not a prominent histologic feature. 
The term ‘‘atelectasis’’ which refers to the state of expansion of the lungs 
is a relatively loose term and may include any condition from partial 
dilatation to complete nonexpansion of the alveoli. Little information 
concerning the degree of expansion can be ascertained by gross examina- 
tion of the lungs. In this series of 100 cases extensive and complete 
atelectasis was not found in a single instance in the lungs of the new- 
born or stillborn infants. Even in the ease of stillborn infants, while 
oceasional foci showed complete lack of expansion, most of the alveoli 
were more or less distended by blood, serum, amniotic sae contents, or 
desquamated pulmonary epithelium. Not infrequently the hemorrhages 
were confined to small wedge-shaped areas which resembled infarcts. 

From these findings one must conclude that most or probably all 
alveoli are potentially capable of expansion whether the agent be air, 
fluid, blood, or some cellular constituents. Hence in this series of cases 
atelectasis was not considered an important factor in asphyxia or 
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neonatal death, but merely as indicative that the air spaces had not 
been properly ventilated. A distinction, however, should be made be- 
tween atelectasis and undeveloped pulmonary tissue seen frequently in 
premature infants and occasionally in full-term infants. 

1. Aspirated Amniotic Sac Contents—Amniotic sac contents were 
found in 50 per cent of all cases. In 39 per cent they were found in 
very small quantities. In 11 per cent they were found in large quan- 
tities filling the alveolar spaces, ducts, and bronchioles, and in all of 
these eases there was marked clinical evidence of asphyxia. The most 
reliable and constant evidence of aspirated amniotie fluid is the presence 
of cornified desquamated epithelial cells from the skin of the fetus. In 

















Fig. 1.—Aspiration of amniotic sac contents. The section of lung shows large num- 
bers of cornified epithelial cells in the alveoli. 


hematoxylin and eosin sections they may appear as purple-staining ir- 
regularly shaped, wavy structures having a wider central portion with 
pointed ends, if seen from their narrow aspect. On their flat surface 
they appear as gray- to violet-staining structures having a broad central 
portion. No nuclei are discernible. Lanugo hairs from the fetus, vernix 
easeosa, and bile salts are also present at times. 

When large quantities of amniotic fluid were found in the lungs, the 
amount of mucus in the trachea and bronchi was notably less than in 
the other groups of this series; an observation the significance of which 
will be diseussed below. The following case illustrates the aspiration of 
large quantities of amniotic sac contents. 
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Baby R., a stillborn infant, weighing 3,400 gm. was delivered spontaneously as an 
LOA after 16% hours of labor. The fetal heart was not heard for several hours 
before delivery. There was a loop of cord twisted around the right knee and leg. 
At autopsy the mouth, larynx, trachea and bronchi contained a small amount of 
yellowish brown, gelatinous, mucoid material. Microscopie sections of the lungs 
revealed large quantities of desquamated cornified epidermal cells (Fig. 1). 


2. Desquamative Anaerosis.—The term ‘‘desquamative anaerosis’’ is 
proposed as being descriptive of that form of pulmonary lesion noted in 
asphyxia in which large quantities of desquamated epithelial cells are 
found, not only occluding the bronchioles and ducts, but completely 
filling and distending many alveolar spaces. DeLee,® in a general dis- 
eussion of asphyxia neonatorum, suggested that the term ‘‘anaerosis’’ 














Fig. 2.—Desquamative anaerosis. Desquamated bronchiole epithelial cells filling a 
bronchiole and adjacent alveolar spaces. 


be substituted for ‘‘asphyxiation’’ which is etymologically incorrect 
because it means without pulse. The term ‘‘anaerosis’’ from an, priva- 
tive + aer, air + osis, condition of, expresses the state of the infant. The 
qualifying term ‘‘desquamative’’ which I have added, describes the 
pathologie process which, as will appear later, may be both a result and 
a cause of asphyxia. 


In these eases there is an intense congestion and edema of the sub- 
mucosa which results in cloudy swelling and fatty degeneration and 
even detachment of the bronchial epithelial cells. During respiration 
the detached mucosa may fold upon itself, or a complete telescoping of 
the mucous membrane may result thus obstructing the bronchi or bronchi- 
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oles. In microscopic sections the lumina of some of the bronchioles were 
oceasionally found to be plugged by a complete ring of bronchial 
epithelium which undoubtedly had become separated from its sub- 
mucosa. A much more frequent and serious consequence of epithelial 
desquamation consists of the filling of the smaller air passages and 
particularly the alveolar spaces with these desquamated cells. 

A pink-staining membrane was frequently found lining the small 
bronchioles and alveolar ducts in eases of this group. This appearance 
was attributed to degenerative changes in the lining epithelium and 
the accumulation of cellular débris containing fat droplets, a feature 


which will be discussed below. 


This group of cases showing desquamative anaerosis, of which eighteen 
were newborn, comprised 31 per cent of the entire series. As the term 
implies, these eases were always associated with a marked degree of 
intrauterine asphyxia. The following case illustrates this pathologie 


condition, 

Baby E., a stillborn infant, weighing 2,360 gm., was delivered spontaneously after 
the mother, a multipara, had had three eclamptie convulsions. She was admitted 
by ambulance, and no history of the first and second stages of labor could be 
ascertained. The third stage lasted one-half hour. At autopsy a few cubic centi- 
meters of blood-tinged fluid were found in the peritoneal cavity and pericardial sac. 
Numerous petechial hemorrhages were found on the epicardial surface of the heart. 
Many small pial and subarachnoid hemorrhages were found. There were superficial 
tears of the tentorium on both sides, but no gross hemorrhage was noted. The 
brain and cord showed edema. The gross appearance of the lungs was not unusual 
for a stillborn infant except that the mucous membranes of the trachea and bronchi 
were deeply congested. Microscopic sections of the lungs showed large quantities 
of desquamated bronchial epithelial celis in the smaller air passages and completely 
filling and distending many alveolar spaces (Fig. 2). 


3. Congenital Pneumonia.—This group includes those cases of still- 
born or newborn infants dying during the first two weeks of life, who 
showed an acute inflammatory exudate in the lungs. No instance of 
‘‘pneumonia alba’’ of congenital syphilis was encountered. In the 
series of 100 cases reported here, only 6 per cent showed definite pneu- 
monia, and of these only one ease occurred in a stillborn infant. In 
the lung sections from infants in whom there was no pneumonia, bac- 
teria were rarely found (4.1 per cent), whereas in 83 per cent of the 
pneumonia cases bacteria were demonstrated. Of this latter group the 
only ease of pneumonia in which no bacteria were found was in the 
stillborn infant. The organisms consisted of gram-positive bacilli and 
eoeci frequently arranged in clumps and often enmeshed in the débris 
of the smaller bronchioles and alveolar ducts. In two of the cases bac- 
teria were also found diffusely scattered throughout the alveolar spaces. 
No bacteria were found in the lumina of the blood vessels. Amniotic 
sac contents were found associated with pneumonia only occasionally 
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and then in very smal! amounts. Only one ease, a stillborn infant, 
showed a considerable collection of this material. The following case is 
typical of this group. 


Baby T., a premature infant of 74% months gestation, was delivered spontane- 
ously following one hour and fifteen minutes of labor. The mother, a para v, had 
diabetes and nephritis. Resuscitation of the infant was spontaneous, and it had a 
strong cry. The infant vomited repeatedly after birth. On the third day he 
developed severe cyanotic attacks and expired. At autopsy numerous small sub- 
pleural hemorrhages were found in both lungs. On section the lungs were found to 
be atelectatic in appearance and fleshlike in consistence. No gross evidence of 
pneumonia could be seen. The adrenals were hemorrhagic and the remaining organs 
showed marked congestion. Microscopic section of the lungs revealed a purulent 














Fig. 3.—Congenital pneumonia. An acute purulent exudate in the bronchioles and 
alveoli. 


exudate in the bronchi aud alveolar spaces in which bacteria were found. No 
amniotic sac contents were noted. The microscopic lesions were patchy in distribu- 
tion (Fig. 3). 

DISCUSSION 


Of the sixty-two cases of newborn infants dying within the first two 
weeks of life, fifty showed clinical evidence of asphyxia. Of the latter, 
twenty-three cases, or 46 per cent, showed pulmonary lesions, such as 
aspirated amniotic sac contents and desquamative anaerosis to which 
postnatal asphyxia might be attributed. In five of these cases large 
quantities of amniotic sae contents were found in the lungs, and eighteen 
showed the findings of desquamative anaerosis. As has been shown 
above both of these pathologic conditions are brought about by intra- 
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uterine asphyxia, and their persistence in extrauterine life may be the 
eause of respiratory embarrassment. These processes, therefore, may be 
both the effect and cause of asphyxia. 

Farber and Sweet® have given an excellent discussion of the means of 
recognition and the significance of the occurrence of amniotic sae con- 
tents in 88 per cent of their series of 124 infants who had lived from 
two hours to five weeks. Large quantities of this material were found 
in 15 per cent of their series. Warwick® in 240 consecutive autopsies 
upon infants, stillborn or dying during the first two weeks of life, found 
une or more of the constituents of amniotie fluid in 73 per cent of her 
series. 

It is noteworthy that of the cases in my series only eleven, of which 
five were newborn, showed large quantities of aspirated amniotic fluid 
in spite of the fact that a great majority of the eases presented evidence 
of intrauterine asphyxia. When one considers that the mucus in the 
upper air passages in newborn infants varies in quantity and may be 
very abundant, it seems possible that, by occluding the larger air 
passages, it may act as nature’s barrier against aspiration of the am- 
niotie fluid. The fact that no such barrier was present in the cases of 
this group lends support to this theory. 

In these eleven cases a small to moderate quantity of desquamated 
bronchial epithelial cells were also found in the alveolar spaces, but 
eases in which large quantities of these cells filled the alveolar spaces 
(desquamative anaerosis) showed little or no evidence of amniotic sae 
contents, 

In my series the findings designated as desquamative anaerosis and 
interpreted as histologic evidence of asphyxia were always associated 
with clinical evidence of intrauterine asphyxia. This anatomic diag- 
nosis was made only when large quantities of desquamated bronchial 
epithelial cells were found in many of the alveolar spaces. This lesion, 
as previously mentioned, may be an important cause of extrauterine 
respiratory embarrassment and has therefore an important bearing on 
the problems of resuscitation. The mechanical respirators, or instru- 
ments of the Flagg type® designed for the clearing of the upper air 
passages and insufflation of oxygen and carbon dioxide, may prove in- 
adequate in such cases, 

Hyaline membranes such as were noted in the group of cases show- 
ing desquamative anaerosis have been studied by several investigators. 
Johnson and Meyer observed these membranes lining alveolar ducts and 
sacs in some cases of their pneumonia series and stated that clinically 
they were cases of ‘‘asphyxia neonatorum.’’ Since similar lesions had 
been found after inhalation of war gases and, experimentally, after 
intrabronchial insufflation of hydrochloric acid, they thought that this 
lesion also might be due to the aspiration of an irritating substance. 





ROSENTHAL: PULMONARY LESIONS IN INTRAUTERINE ASPHYXIA 79 


They injected lysol and soap, agents sometimes used in lubricating the 
vagina, intratracheally in rabbits but could not produce the typical 
lesions found in infant lungs. They finally concluded that the material 
composing the hyaline membrane in infant lungs was derived from 
epidermal cells and fat aspirated with amniotic fluid, probably some- 
times previous to labor. They were unable, however, to produce such 
membranes by experimental introduction of amniotic fluid into the 
lungs of rabbits. Farber and Sweet noted these membranes and believed 
that they were formed by vernix caseosa which had become compressed 
against the walls of the alveolar ducts and bronchioles. <A _ similar 
membrane found in influenzal pneumonia was thought by Goodpasture’® 
to consist in part of fused necrotic mononuclear cells. 


In the present study these membranes were not found in cases of 


pneumonia and were often observed in eases in which no amniotic sac 


contents were found, so that infection and the constituents of amniotic 
fluid can be eliminated as the causes of their production. On the other 
hand, they were usually associated with marked fatty and granular 
degeneration and desquamation of bronchial epithelial cells. Fat in 
fine droplets could be demonstrated in the degenerating cells and in the 
necrotic hyaline material which the writer believes to be the result of 
this degenerative process. 

The subject of ‘‘congenital’’ pneumonia has in recent years réceived 
considerable attention. The significant réle that aspirated infected 
amniotic fluid plays in the etiology of antenatal and postnatal pneu- 
monia was first stressed by Thaysen.* Thaysen found 8 per cent pneu- 
monia in one series of forty-nine and 42 per cent pneumonia in a later 
group of thirty-two cases. Browne* found pneumonia in 26 per cent of 
eighty autopsies and also believed that most of the cases of pneumonia 
in the first few days of life were due to aspiration of infected amniotic 
fluid. Johnson and Meyer® in a study of 500 consecutive autopsies on 
stillborn or newborn infants reported 19.4 per cent pneumonia cases, 
and they also indicted aspiration of infected amniotie fluid. Cruick- 
shank" found pneumonia in 25 per cent of his series of 800 infants 
who died during the first month of life. He believes that the presence 
of amniotic fluid may predispose to the development of pneumonia. A 
study of 240 consecutive autopsies upon infants, stillborn or dying dur- 
ing the first two weeks of life, was recently reported by Warwick, who 
found evidence of pneumonia in 18 per cent of the cases, but she was 
uncertain whether bacteria or irritating amniotic fluid was the etiologic 
factor involved. Ten, or almost 25 per cent of her series, were stillborn. 

In the series of 100 cases reported here only six cases, or 6 per cent, 
showed. pneumonia, and only one ease occurred in a stillborn infant. 
In a number of the cases which histologically showed the lesions of 
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‘‘desquamative anaerosis’’ a few red blood cells and leucocytes were 
found enmeshed with the desquamated cells. These cellular elements 
of the blood which eseaped from the ruptured vessels of the loose, mark- 
edly edematous submucosa mixed with degenerated epithelial cells at 
times resemble an inflammatory exudate. It was also difficult to dis- 
tinguish the early stages of active inflammatory hyperemia from the 
mechanical congestion unless a local leucocytosis was present. 

The percentage of cases interpreted as pneumonia might well have 
been much higher had the diagnosis been made from the study of 
hematoxylin and eosin sections alone, but the Gram stain revealed no 
fibrin or bacteria in these pseudopneumonia eases. With the aid of the 
Gram and Giemsa stains, a number of cases which belonged in the 
‘‘desquamative anaerosis’’ group were thus properly classified as of 
noninflammatory origin. 

The fact that amniotic sac contents were absent or present only in 
very small quantities in 83 per cent of the cases would indicate that 
the amniotie fluid itself was not the causative factor of the pneumonia. 
On the other hand, the presence of bacteria in 83 per cent of the cases 
indieates the important réle of bacteria as the exciting factor in these 
eases. The presence of anatomic lesions of asphyxia and pneumonia in 
the same cases points to an intimate relationship between intrauterine 
asphyxia and bacterial invasion. Since bacteria were found only in 
those infants who died after one to fourteen days and in none of the 
stillborn infants, it is reasonable to surmise that infection took place 
at least in some of the eases after birth and not in utero. In a series 
of infants who lived from two hours to five weeks, Farber and Sweet? 
found that the cornified cells excited extraordinarily little reaction in 
the lungs, and no polymorphonuclear infiltration was noted except in the 
instances where infection was also present. Johnson and Meyer in- 
jected amniotic fluid into the air passages of rats but were unable to 
produce pneumonia. It therefore seems unwise to attempt to draw any 
inference as to the cause of pneumonia in our single case occurring in 
a stillborn infant that was associated with the presence of considerable 
quantities of amniotic fluid. This finding merely stresses again the 
close relationship between intrauterine asphyxia and ‘‘congenital’’ pneu- 
monia. From my study one might conclude that pneumonia of the new- 
born is not a common finding, but that when it does oceur it is usually 
superimposed on some degree of asphyxia. 


SUMMARY 


In a series of 100 consecutive autopsies on stillborn and newborn 
infants, anatomie lesions of intrauterine asphyxia were found in 80 
per cent of the cases. 
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The pulmonary lesions found in these eighty cases have been de- 


scribed under the following headings: 


1. Aspiration of large quantities of amniotic sac contents (11 per 
cent) 
. Marked desquamation of bronchial epithelium for which the name 
‘*desquamative anaerosis’’ is proposed (31 per cent) 
3. Congenital pneumonia (6 per cent) 
Atelectasis was not a prominent feature in this series of cases. 
The relationship of these lesions to asphyxia has been discussed, and 


the origin of the hyaline membrane seen in the bronchioles in certain 
of these conditions has been considered. 


VD Or Oo DD 


- De Lee, Joseph B.: Principles and Practice of Obstetrics, Philadelphia, 1933, 
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GONORRHEAL VAGINITIS IN CHILDREN TREATED 
BY DIATHERMY 


ONE- TO THREE-YEAR FoLLow-Up 


Ropert J. Crossen, M.D. 
Sr. Lovuts, Mo. 


Y PURPOSE in presenting this small series of cases is twofold: 
first, to show follow-up findings in this disease which extended in 
some cases over a period of three and a half years, and second, to com- 
pare the results obtained by diathermy with the results obtained by 


other more commonly used methods. 

Four years ago I beeame interested in a group of children suffering 
from gonorrheal vaginitis, who had been treated at the Out-Patient 
Department of St. Luke’s Hospital for periods varying from one to two 
years. The usual treatment of vaginal instillations of 5 per cent 
mereurochrome once a week was being used. This stopped the dis- 
charge temporarily, and the vaginal smear would become negative; but 
when the treatments were discontinued, the discharge recurred and the 
smears would again become positive. In going over the literature in an 
attempt to find a treatment method which would give a high percentage 
of permanent results, I was impressed by the work of Cumberbatch' of 
the St. Bartholomew’s Hospital, London. He reported excellent results 
in eases in which diathermy had been used. At that time I thought that 
it would be worth while to follow carefully a small group of cases over 
several years in order to check on the permanency of the results. 

In January, 1930, we treated our first case, and the last follow-up 
examination was in October, 1933. During this time we were able to 
follow fifteen children with gonococeal vaginitis. 

Method of Diagnosis.—There is much controversy in the literature on 
the methods of diagnosis of gonococeal vaginitis. In this series only 
patients are reported who had positive gonorrhea as judged by the 
eriteria of Neisser, namely (a) demonstration of typical gram-negative 
diplocoeei within the leucocytes of the stained exudate and (b) inability 
to eultivate the organism on plain agar or gelatin. In some eases this 
cultural diagnosis was checked by obtaining a growth on modified Mus- 
low’s medium. The diagnosis was made by the St. Luke’s Laboratory 
in eases there and by the City Hospital Laboratory for the eases in the 
foundling home. One case followed two years is not included because 
the laboratory failed to confirm a diagnosis made previously at another 
hospital. 

82 
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Principle of Treatment.—The principle of treatment has been outlined 
by Cumberbatch in his book on diathermy. He states, ‘‘In all the cases 
(of gonorrheal vaginitis) which have been kept under observation, some 
for a year or more, the results have been permanent. 

‘‘The use of diathermy for the elimination of gonococci from the 
tissues is a rational procedure. In the first place the temperature which 
will kill the organisms is not high enough to damage the tissues. In the 
second place, the power of the tissues to eradicate infection is increased 
by heat. In the third place, the heat generated by diathermy current is 
not localized to the surface but distributed throughout the infected 
tissue. 

‘*The action of diathermy on infection is both direct and indirect. In 
the former the vitality of the organism is lowered or destroyed; in the 
latter the power of the tissues to eliminate them is increased. It is 
highly probable that the indirect action is more potent than the direct. 
Organisms with high lethal temperatures can be destroyed by diathermy 
without exceeding a temperature that will harm the tissues. Further, it 
is possible to terminate gonococeal infection by heating the tissues to 
temperatures which are lower, and for times which are shorter, than 


> 


those found necessary in experiments on cultures. 

Wertheim demonstrated gonococci beyond the epithelial layer; in cer- 
tain areas they were imbedded deep in the connective tissue. He made 
sections from the bladder of a child who died while suffering from 
gonococeal vaginitis and found gonococeci between the epithelial cells 
extending into the subepithelial connective tissue. He also found them 
in the bladder and vaginal walls. 

This would seem to show the folly of using local antisepties which 
cannot penetrate deeply and the necessity of using a means of raising 
tissue resistance. 

Technic of Treatment.—The problem of obtaining the cooperation 
necessary for diathermy treatments in small children was the one most 
difficult to solve, and it was only by the patient persistance of Miss 
Reilly, head of the Physiotherapy Department of St. Luke’s Hospital, 
and Miss Dalrymple, nurse in charge of treatment at the foundling 
home, that we were able to succeed. The matter of getting the child’s 
confidence was a delicate one. As a rule, no treatment was given at the 
first visit. A smear and culture were made, and the child was allowed 
to play with the equipment which was to be used. At the next visit 
the electrodes were applied, but the current was not turned on; usually 
by the third visit the actual treatment could be started. 

For the inactive electrode a piece of moistened sheet tin, 3 inches by 
4 inches, was placed just above the symphysis. A Corbus electrode, con- 
taining a thermometer, was used as the active electrode in the vagina. 
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There was no trouble in inserting this even in very young babies. The 
electrode temperature was gradually raised to 112° F. and maintained 
at this level for a period of twenty minutes. 

The patients in the acute group at the foundling home were given 
daily treatments, while the ambulatory patients in the chronie group 
were treated two or three times a week, depending upon their response 
to treatment. 

In several of the cases in the acute group the smears and cultures 
continued to contain staphylococci. In some of these cases staphlogel, 
and in others pyridium, was used in conjunction with diathermy to 
destroy the staphylococci in the vaginal secretions. These surface anti- 
septies, except in one ease, were used only after the smear had been nega- 
tive for gonococci. In the one case the pyridium suppository in con- 
junction with the diathermy was successful in giving a consistently nega- 
tive smear. 

Results of Treatment.—Of the fifteen patients whom we were able to 
follow, ten oeeurred during an epidemic of acute gonococeal vaginitis in 
a foundling home while the other five were chronic cases from the 
Out-Patient Department of St. Luke’s Hospital. The acute group and 
the chronie group are discussed separately. 

In the acute series the ages varied from two months to twenty-two 
months. There was an accidental reinfection of the whole group in 
this series beeause of faulty technic on the part of the nurse in charge. 
This misfortune occurred two months after treatment had been started. 
At this time the vaginal smears on nine of the ten infants showed only 
a few pus cells and occasional extracellular gram-negative diplococci 
with a morphology of gonococci. 

These eases were followed for periods varying from nine to thirty 
months, with the exception of one child who died of tuberculous menin- 
gitis three months after being discharged cured. 

The time elapsing from the first treatment to the first negative 
smear averaged 16.2 weeks. This was not a fair test, however, on ac- 
count of the accidental reinfection referred to, which made additional 
treatments necessary. The average total number of weeks until the 
smears were consistently negative was 21.6 weeks. After infection, the 
time elapsing until a consistently negative smear was obtained was 
found to average 13.1 weeks. 

In the chronie eases the ages varied from one to nine years. These 
eases with the exception of one were followed for periods varying from 
one and a half to three and a half years. One case we were able 
to follow only three months after a consistently negative smear. One 
case had been treated in the elinie with mereurochrome for twelve months 
and still had a positive smear. 
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TABLE | 


DIATHERMY RESULTS 








Average treatment time required till con- | Acute | 10 cases | 21.6 wk. 
sistently negative smears | Chronic | 5 cases | 4.6 wk. 
Percentage of consistently negative smears | Acute | 10 cases | 100% 
___im series as of final visit | Chronic | 
Time required for cure including treatment | Acute 5, 10 cases 9-30 mo. 
| 








5 cases | 100% 





12-42 mo. 


Chronic *4 eases 


Average time followed after consistently neg- | Acute 10 cases | 12% mo. 
ative smears | Chronic | *4 cases 33% mo. 


*One case could only be followed three months after a consistently negative smear. 








‘| NUMBER OF WEEKS TILL 
CONSISTENTLY NEGATIVE 
SMEAR 


NUMBER OF WEEKS TILL FIRST NEGATIVE 
SMEAR 


16 20 
20 20 
16 20 

20 21 
3 20 

Acute Cases 24 Average 99 Average 
12 16.2 weeks 12 21.6 weeks 
11 20 
20 25 
29 
4 
6 
6 
6 


1 


Average 
4.6 weeks 


Average 


Chronie Cases 49 i 
| .2 weeks 


The time from the first treatment to the first negative smear averaged 
4.2 weeks. The total number of weeks until the first consistently nega- 
tive smear averaged 4.6 weeks. 

The difference in the time required to clear up the chronic cases in 
comparison to the acute cases is noteworthy. Treatment in the chronic 
group seldom extended over two months, while in the acute cases, espe- 
cially if the condition was present in babies under a year of age, a much 
longer time was needed for cure. The question arises if perhaps it 
would not be wise to delay diathermy treatment six weeks in acute cases, 
or until the body develops some resistance, so as to cut down the number 
of diathermy treatments. 

Comparison With the Results of Other Treatments.—In the Hospital 
Social Service Supplement, No. 1, March, 1933, is a comprehensive re- 
port, ‘‘Cervico-Vaginitis of Gonococeal Origin in Children.’ In this 
excellent summary of the medical and social angles of the problem, the 
following treatment methods were tried: mereurochrome, 2 per cent, 
as vaginal instillations, combined vaccines, acriflavine as vaginal in- 
stillations, and various combinations of these methods. The statement 
is made that the newer treatments, such as diathermy, have as yet not 
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proved of any greater value than the other time-tried methods. A con- 
trol group was run in this series, and this group received no intravaginal 
treatment. 

We quote from their ‘‘Main Findings and Recommendations’’: 
‘‘Treatment as tested did not abort the disease. Its course was some- 
what shortened by use of instillations of mercurochrome in a 2 per 
cent aqueous solution applied daily at home, and by merecurochrome in 
gelatin applied through the endoscope in the clinic. The obstinate char- 
acter of this disease and its slow subsidence are confirmed. The disease 
is self-limited and usually fades out within a few months.’’ This para- 
doxical statement is made in spite of the fact that in their own statistical 
tables they show that 37.9 per cent of their patients had had the infection 
for over a year and some had had it for seven years and over. 

A chart of their twenty-six acute cases, in which the smear was posi- 
tive and in which the mereurochrome treatment was used, is found op- 
posite page 34 of the report. An analysis of this chart shows that only 
sixteen cases had been followed more than a year after treatment was in- 
stituted. Of these, nine were treated fifteen months or less; four were 
treated from fifteen to eighteen months; and three were still being 
treated after eighteen to twenty months. At the end of a year, four of 
the sixteen still had positive smears; eight were doubtful; and only four 
had more than three consecutive negative smears. 

A perusal of the results in the twenty-six cases shows that at the end 
of the twenty-month period six of the patients still had positive smears; 
five smears, doubtful; eight had less than three consecutive negative 
smears; and only seven had three consecutive smears and were con- 
sidered cured. 

In percentage, 26 per cent were cured (no mention is made of follow- 
up to see if they remained negative); 42 per cent were still positive or 
doubtful; and 30 per cent had less than three consecutive negative 
smears. 

In their series of chronic cases, there were only fourteen with positive 
smears. Eight of these were treated for a period extending over a year; 
five were treated fifteen months; and one, seventeen months. According 
to the chart, at the end of the seventeen-month period there were three 
eases still positive; five had doubtful smears; five had less than three 
consecutive negative smears; and only one was cured. 

In percentage this would be 7 per cent cured, i.e., three consecutive 
negative smears, 35 per cent with less than three consecutive negative 
smears; and 58 per cent still positive or suspicious. 

In the control series in which no treatment was used, there were twenty 
acute cases with positive smears. At the end of thirty months eight 
were still positive; ten were doubtful; and only two were negative. In 
the chronic control cases there were only two with positive smears, and 
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these were negative at the end of the thirty-month period. These items 
from the tables in the same report disprove the statement that this disease 
‘*is self-limited and usually fades out in a few months’’ and also correct 
the impression that ‘‘old tried methods’’ are superior to diathermy. 


SUMMARY 


1. Gonococeal vaginitis in children is not a self-limited disease which 
tends to fade out in a few months, as has been claimed. Statistics quoted 
from the article in which this statement is made show that over 37 per 
cent of the patients in that series had the disease for over a year and that 
one was supposed to have had it for seven years. 

2. Theoretically, diathermy has an advantage over locally applied 
antiseptics in that it raises resistance in the tissues themselves enabling 
the body to destroy gonococci deep in the tissues. 

3. Practically, in actual results, the diathermy patients had con- 
sistently negative smears after twenty-nine weeks in the acute series, 
and these remained negative during a follow-up period which extended 
in some of the cases to twenty-five months. 

4. The average length of treatment required to give consistently nega- 
tive smears in the chronic cases was a little over four weeks. The 
longest follow-up in this group was three and one-half years. 
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CONTINUOUS INTRAVENOUS THERAPY IN INFANTS 


Joun E. Asusy, M.D., anp Hug Lestie Moore, M.D. 
Dauias, TEXAS 


HE importance of the continuous intravenous administration of 

various solutions has long been recognized, and its use, widely advo- 
eated. A study of the literature reveals that surgeons and pediatricians 
have taken the lead in evolving methods and technies intended to over- 
come the obstacles encountered in this type of therapy. Until recently, 
surgeons have been far ahead in its use, because of the technical difficul- 
ties encountered in its use in infants by pediatricians. A German sur- 
geon’ writes of ‘‘twenty years experience in the use of continuous in- 
travenous infusions.’’ Matas,? who used it in postoperative cases, is 
given credit for introduction of this type of treatment into this country. 
In the past three years many workers have published the result of their 
experience. All agree that the procedure is of special benefit in selected 
pediatric cases, that its use should be more widespread, and that no 
other therapy is so efficient or acts as quickly. 

In 1930, Hendon* wrote of this treatment, naming it ‘‘venoclysis’’; 
Horsley and Horsley‘ in 1931 introduced a new intravenous cannula; 
Karelitz,® using continuous dextrose infusions in twenty-one cases of 
toxicosis, reported excellent results and later with Schick* reported on 
its use in treating fifty-three cases of alimentary toxicosis. Hyman and 
Hirshfeld’ at first used dextrose solutions and later* added blood, various 
serums, antitoxins, and drugs, such as caffeine and epinephrine in cases 
of shock, hemorrhage, infection, surgical procedures, and thyrotoxicosis. 
Stokes® concluded that venoclysis has an important place in pediatric 
therapeutics in combating serious ketosis and stimulating the kidney to 
a greater functional activity. Bier’® summed up the advantages of in- 
travenous therapy as assuring accuracy of dosage, allowing ease of ad- 
ministration, giving maximum action in minimum time, and providing 
more definite results. Brush" presented a new method for intravenous 
infusions in infants by which he attempted to overcome most of the diffi- 
eulties encountered. Cohen and his coworkers'* made a comprehensive 
study of the changes in acid-base equilibrium brought about by in- 
travenous drip and concluded that dehydration is rapidly corrected, that 
diuresis is reestablished, that nonprotein nitrogen retention in the blood 
is lessened, and that clinical improvement usually precedes chemical re- 
adjustment. Nesbit** pointed out the necessity of changing the picture 


Read before the Dallas County Medical Society, June 14, 1934. 


From the Department of Pediatrics, University of Chicago, and Bradford Memorial 
Hospital for Babies, Department of Pediatrics, Baylor University, Dallas, Texas. 
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of toxemia found in upper intestinal tract obstruction in infants before 
the necessary surgery is instituted; he stated that this is best aecom- 
plished by the absolute rest of the gastrointestinal tract afforded by in- 


travenous therapy. 
INDICATIONS 


The indications for the use of the continuous intravenous therapy in 
our practice are those of the loss of or need of body fluids. Dehydration 
and acidosis are relatively common in many diseases encountered in 
pediatrie practice, particularly in the South during the summer months. 
The various diarrheas, cholera infantum, alimentary intoxication, cyclic 
vomiting, and vomiting with acute infections—the toxemia accompanying 
such conditions as otitis media, pneumonia, dysentery, burns, pyelitis, 
and marasmus—the postoperative need of fluids as encountered in in- 
tussusception, pyloric stenosis, intestinal obstruction, and peritonitis— 
all give the pediatrician ample opportunity fpr the use of treatment 
ealeulated to replenish safely lost blood volume, to overcome lack of 
tissue fluids, and to prevent anhydremia, while at the same time provid- 
ing for rapid elimination of by-products of the infections and preventing 
the dread anuria. 

We have frequently found the introduction of fluids by hypodermo- 
elysis to be inadequate or poorly absorbed. Intraperitoneal fluids may 
be contraindicated because of an abdominal operation or presence of a 
large amount of gas in the bowel in patients with respiratory embarrass- 
ment such as is frequently encountered in pneumonia. Proctoclysis is a 
well-known failure in infants. All of these methods are accompanied by 
discomfort or pain and are undoubtably a strain on the strength of the 
infant. We have noted with Cohen’? and others that continuous in- 
travenous administration is, in the great majority of cases, accompanied 
by quieting of the patient and affording needed rest. 


SOLUTIONS 


It is not the purpose of this paper to discuss the effect of the admin- 
istration of various solutions on the blood constituents and body tissues 
or on the toxie products caused by infection. It is sufficient to say that 
almost every solution, drug, serum, or antitoxin ever given by vein has 
been administered as part of continuous venoclysis. Included in this 
list is the intravenous use of diphtheria antitoxin, magnesium sulphate 
in cerebral edema, calcium chloride and acacia in nephritie edema, neo- 
arsphenamine, tetanus antitoxin, gentian violet and merecurochrome in 
septicemia, and typhoid vaccine in chorea. 

Our experience is limited to five solutions: 

1, Dilute glucose solutions, usually from 5 to 10 per cent dextrose. 
This is our solution of choice because of its safety in either alkalosis 
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or acidosis and beeause it furnishes nutrition as well as fluid. This is 
especially advantageous when adequate feeding by mouth is diffieult or 


impossible. 

2. Physiological salt solution. 

3. Hartmann’s™ solution, which is of particular advantage when loss 
of minerals is evident, as in the diarrheas. 

4. Molar sodium lactate, as advocated by Marriott’® in the treatment 
of systemic disturbances associated with diarrhea. 

5. Oceasional infusions of 4 per cent soda biearbonate solutions in 
severe acidosis and persistent pyelitis. 

We have not attempted to give blood or serum by this method as it 
would not be feasible with the small needle we use. We have not used 
stimulants, such as caffeine and epinephrine, because of the belief that 
the drug would be too dilute to be of value. We have not added various 
serums and antitoxins to the solutions. We note that this view is shared 
by others that and the prevalent tendency is to limit continuous in- 
ravenous drips to dextrose solutions and solutions containing minerals, 
such as normal saline or Hartmann’s solution. Neither do we advocate 
the therapy for use in too many conditions, our use having been limited 
to eritically ill patients suffering from lack of fluid. Marriott*® has 
shown that complete rest of the bowel in diarrheal conditions can only 
be accomplished by affording needed nutrition through other channels 
than the mouth and that this rest of the bowel is considered the most 
important single factor in treatment. It must be remembered that in- 
travenous infusions are only a part of the scheme of treatment, which 
must be instituted for the patient. Starvation, medication, removal of 
foei of infection, diet, and other therapy of choice must be provided. 


Our statements concerning the use of this procedure are based on its 
use in 511 eases. During the summer of 1933, in dealing with cases of 
parenteral and fermentative diarrhea, dysentery, typhoid, and para- 
typhoid fevers, we averaged from eighty to ninety intravenous drips 
per month. In such a large number of severely ill patients, we were 
naturally able to depend on the clinical picture only, and we were dis- 
tinetly impressed by the rapidity in the change of condition of many 
of these infants. 

It would seem that little could be added to a therapy already in- 
vestigated from so many angles, but may we point out that in the re- 
ports of all authors quoted and in all other reports we have been able 
to find, the site of choice for the administration of the continuous in- 
travenous drip was a dissected vein, either in the cubital fossa or more 
often the saphenous vein of the leg, and that various types of cannulas, 
catheters, and large needles were inserted. In all of our injections we 
used a very small needle inserted in a small vein. In one of our cases 
we gave seventeen separate intravenous drips, exclusive of blood trans- 
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fusions, over a six-week period of time. May we ask the question, ‘‘ Could 
this have been done had our method necessitated cutting down on the 
vein each time?’’ 

SITE OF CHOICE 


For some time before we began using the continuous intravenous drip, 
we gave all blood transfusions in small capillaries and venules on the 
back of the hand, dorsum of the foot, and, most commonly, over the 
sealp. The scalp is by far the most logical choice in the continuous ad- 
ministration of a solution in the vein because (1) the blood vessel is 
stable; (2) the application is easy; (3) the patient may move or toss 
the head, the arms and legs being free; and (4) the vessels in this area 
are the smallest. The last reason is important, as it is our contention 
that the greatest difficulty in the use of continuous intravenous adminis- 
tration, i.e., clogging of the needle or cannula by blood, is thus over- 
come. The pressure within the large vein is enough to force a small 
amount of blood back into the apparatus, and after a few hours ob- 
struction is the rule. We have found that an extremely small vessel 
approximately the size of the needle will both accommodate the flow 
and prevent blocking of the needle. It is as easy to insert a small needle 
into a small vein as a cannula into a large vein. 

There are other logical reasons for choosing this site. It does not 
offer the danger encountered in injections into the superior longitudinal 
sinus, into which injections should not be made by other than an expert; 
it does not offer the possibility of a hematoma with resulting infection 
and necrosis of tissue as sometimes is seen in jugular vein injections; it 
removes the chance of infection taken in cutting down on a vein. It is 
almost painless and therefore saves the strength of the already weakened 
infant. In short, there are relatively no dangers in the method, and it 
may be done at the bedside. 

In looking closely at the scalp, we find many small tributaries of the 
superficial temporal veins draining the parietal and frontal aspects of 
the scalp in addition to the two or three small tributaries of the frontal 
and supraorbital veins, which drain the anterior part of the scalp and 
flow down over the middle of the forehead. The latter vessels are our 
first choice, because the child can roll his head from side to side without 
interfering with the flow of the solution. Shaving the head allows the 
operator to find these veins more easily. 


APPARATUS 


The apparatus, with the exception of the needle, has been used many 
times by others. The infusion is given entirely by gravity. The con- 
tainer is an ordinary 300 ¢.c. salvarsan tube, connected by a short piece 
of rubber tubing to a drip bulb, commonly known as the Murphy drip, 
from which a piece of rubber tubing from 3 to 4 feet in length passes 
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to a small glass adapter % inch in length. The needle, a 28 gauge one- 
half inch so-called tuberculin needle, smaller than the ordinary hypo- 
dermie needle, fits the adapter. It is easy to see that this is a very 
simple and inexpensive apparatus. The container hangs on the hook 
of a standard, adjustable in height. This adjustability regulates the 
rate of flow, which also may be regulated by a screw clamp inserted 
anywhere between the drip bulb and the needle. After trying several 
methods of keeping the needle in the vein, we found the simplest and 
most efficient aid is a 3-inch strip of adhesive tape, 2 inches wide. This 
is placed firmly over the needle, adapter, and skin directly in front of 
the needle. A small piece of cotton is placed under the adapter. In 
ease of movement of the sealp, the skin, vein, and needle move together, 
without disturbing the flow. Such procedures as examination of the 
ears, mouth, and throat may be carried on without dislodging the needle. 


RATE OF FLOW 


We have found that the rate of flow is best regulated by raising or 
lowering the height of the column of solution; there is a possibility of 
entirely shutting off the flow if the serew clamp is used. The rate of 
flow is judged by the number of drops per minute; this varies from 5 
to 30 drops, the latter being about as fast as the tiny needle will permit 
passage of the fluid from a column height of three to four feet. The 


first 200 or 300 ¢.c. are allowed to enter the vein at a rate of 15 to 20 
drops per minute, or from 60 to 80 ¢.c. per hour; then the rate of flow 
is usually reduced to 10 or 12 drops per minute and regulated accord- 
ing to the heart rate, the beginning of diuresis, and the clinical appear- 
ance of the patient. 

TEMPERATURE 


The temperature of the solution is not a very important matter. 
Ordinary room temperature is regarded as safe, but it is our common 
practice to keep a hot water bag around the container or circling the 
tubing. The remarkable absence of any untoward reactions to the drip 
testify as to its margin of safety. We have found that it is best to have 
the needle sharp with a long bevel. The most common error is insert- 
ing the needle too deeply. Frequently the bevel of the needle can be 
seen intracutaneously while the solution is flowing. 


BLOOD TRANSFUSIONS 


Blood transfusions are given in the same small blood vessels with the 
same sized needle. Our transfusion apparatus does not include the 
drip bulb, but a three-way stopeock is inserted. The blood is drawn 
from the salvarsan tube into a syringe fitting the stopeock; the valve 
is turned and the blood injected into the vein slowly. Citrated blood, 
which is strained when placed in the container, is used. Obstruction of 
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the needle is rare, but in case this happens, the needle is withdrawn 
and another is slipped into the vein % inch farther down its course. 
It is the rule for infants receiving transfusions by this method to sleep 
quietly throughout the procedure. Because of the benefits to the infant, 
we have adopted the sealp vein route for all intravenous medication. 


SUMMARY 


1. Continuous intravenous therapy is applicable to many conditions 
encountered in pediatrics. 

2. Our use of this procedure in 511 cases convinces us of its value 
in indicated cases. 

3. We present a method using the smallest scalp veins; the method is 
easily employed, without discomfort, pain, or danger to the infant. 

4. If continuous intravenous drip is not desired, blood transfusions 
and all other intravenous injections may be given by way of the veins 


of the sealp. 
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HYDROCEPHALUS OF UNUSUAL SIZE 


DanreL J. Dotan, M.D., AND Mitton J. H. Granp, M.D. 
New York, N. Y. 


YDROCEPHALUS, or progressive enlargement of the cranium with 

general enfeeblement, oceurring in infancy and early childhood, is 
prevalent enough to have been observed by almost every physician at one 
time or another. However, it is very rarely that we have occasion to 
see those unfortunate patients whose heads are of astoundingly huge 
dimensions. It is the purpose therefore, merely to present a case of 
this sort, which reveals cranial measurements of unusual magnitude for 


a child of her age. 
CASE REPORT 


L. J., a fifteen-month-old white female child, was brought to the hospital Feb. 2, 
1934, beeause of progressive enlargement of the skull. The family history was en- 
tirely negative. She was the first born, a normally delivered, full-term baby. At 
the time of birth a eystic mass was noted at the level of the lumbodorsal spine. 
This condition was considered to be spina bifida with a meningocele. When the 
baby was four days old, operation, consisting of complete removal of the mass, was 
performed and confirmed the diagnosis. The child made an uneventful recovery, the 
wound healing by primary union. However, the parents were cautioned to measure 
the head at regular intervals and to note any too rapid increase in size. For seven 
weeks the baby did remarkably well, her development and functions being perfectly 
normal. It was at this age that the cranium began to show evidences of cerebro- 
spinal fluid accumulation. The head became progressively larger and the mental 
status gradually waned until at the time of admission the head was enormous and 
the child a total mental deficient. 

Physical examination revealed a very well-nourished child who was a profound 
defective and obviously amaurotic. When the infant reacted to pain and tempera- 
ture stimulation, the ery was that of a normal baby of this age. The head was 
about the size of a large pumpkin and presented the following measurements: 


CIRCUMPERENCE DIAMETER 


cM. IN. cM, IN. 
Occipitofrontal 92 36.6 30 12.5 
Suboccipitobregmatic 87 35 26 10.5 
Suboccipitofrontal 82 33 25 10 
Biparietal — — 28.7 11.5 
Anterior fontanel 20 x 21 em. 
Posterior fontanel 11 x 11 em. 


The subevtaneous veins of the scalp were markedly distended and at either parietal 


region was an extensive area of ulceration, which was probably due to pressure from 
so great a weight of encapsulated fluid. Obviously, the child was unable to move 


From the service of Dr. Louis H. Barenberg, Department of Pediatrics, Morrisania 
City Hospital, New York City. 
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its head. The frontal bosses were overhanging, and the eyes, therefore, appeared 
depressed. The internal epicanthi were markedly distorted because of the lifting 
of the scalp. The sclerae were bluish and a coarse perpetual nystagmus was noted. 
The pupils were equally and evenly dilated and revealed a clear media. No 
circulatory disturbance of the retinae was visualized, but the optic discs appeared 
pearly white. The ears and nose were normal, as were the chest and abdomen. 
At the lumbodorsal level of the spine was a nicely healed scar of the operation. 
Seattered over the vulva and buttocks were several areas of excoriation. The ex- 
tremities presented a spastic tetraparesis with absence of reflexes. 

The laboratory findings were all negative. The urine was normal repeatedly 
throughout the course of life. The Schick and Mantoux tests were negative, as was 
the Wassermann reaction. The hemogram follows: 











Fig. 1. 


Hemoglobin 76 per cent (Sahli) 

Red blood cells 4,400,000 

White blood cells 10,700 

Differential polymorphonuclears 
eosinophils 
lymphocytes 
monocytes 

Smears—normal 
Caleium 10.0 mg. per 100 e¢.c. blood 
Phosphorus 4.2 mg. per 100 c.c. blood 


Puncture of the spine and cisterna magna revealed 20 mm. of mercury pressure, 
and following injection of methylene blue into the cisterna the dye appeared within 
a minute at the spinal needle, which was introduced below the level of the operation. 

Radiographic examination of the skull disclosed it to be tremendous in size. 
The cranium was absent throughout the entire extent except for a few thin portions 
along the vault, frontal, and occipital regions. The sella turcica could not be 
definitely visualized because of the enormous quantity of fluid. 

The child’s course, of about six weeks in the hospital, was uneventful until a few 
days before death, when she developed a bronchopneumonia. During the interim 
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she had neither gastrointestinal nor cardiorespiratory disturbances. The intercurrent 
infection was moderately severe and in three days she died. 


Necropsy 

The calvarium was composed of relatively small amounts of bone. The dura was 
easily separated, revealing a soft, tense cerebral surface on which the blood vessels 
stood out very prominently. The convolutions were completely flattened. The brain 
tissue was very friable and varied from 44 to % in. in thickness, being thinnest 
at its vertex. The cerebral surface was punctured and 375 oz. (11,250 e.c.) of a 
clear, colorless cerebrospinal fluid was obtained. With its removal, the shell of 
brain tissue collapsed. Aside from this thin shell of cerebrum, no other brain 
tissue was present excepting the cerebellum and the pons. 

The whole brain resembled a cystic sac about the size of a watermelon and 
presented an internal hydrocephalus. The spinal cord was also removed and 
showed a small opening at its lower end in the region of the fifth lumbar vertebra, 
which opening was covered over by a thin fibrous band. 

The lungs were free in the pleural spaces. There was marked basal congestion. 
On section the base of the right lung was purplish in color and completely 
atelectatic. The base of the left lung showed areas of grayish infiltration which 
were lobular in distribution. The heart was normal. : 

When the abdomen was opened, a small excess of dark amber fluid was noted. 
The mesenteric glands were larger than normal, and the serosa of the intestine was 
somewhat injected. The liver showed cloudy swellings, and small areas of fatty 
vacuolization were seen. The spleen was enlarged and grayish red in color. Both 
kidneys were normal although the pelves were dilated and the mucosa injected and 
granular. The remainder of the examination was entirely negative. 


COMMENT 


The case of hydrocephalus presented is probably one of congenital 
origin, but the question arises as to the relationship between the re- 
moval of the meningocele and the production or presence of the excessive 
cerebrospinal fluid. It is the common belief that excision of a meningo- 
cele stimulates the production, or is followed, by a ‘‘water head.’’ 
Whether the removal of so small a portion of the arachnoid, in other 
words, reabsorbing surface for cerebrospinal fluid, is sufficient to cause 
an imbalance between production and absorption of the fluid is still 
an open question. Dandy’ says: ‘‘Hydrocephalus frequently develops 
after removal of such a lesion, particularly the spinal meningocele, but 
doubtless its disclosure is purely incidental. Hydrocephalus, if it later 
develops, was unquestionably progressing when the meningocele was re- 
moved but had not yet given evidence of its presence by enlargement of 
the head.’’ 

It is amazing that in cases of such tremendous size, in which the brain 
has become so markedly distended, as in this case, function still per- 
sists. There is, of course, less compression in infancy, in as much as the 
open sutures, fontanels, and soft bones yield more readily to the pro- 
gressive expansion. 
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Holt suggested that if the head grows more than one inch a month, 
there can be little doubt of hydrocephalus. These cases of congenital 
hydrocephalus only rarely exist beyond one year of age. At any early 
stage of the disease it may become arrested spontaneously and the pa- 
tient attain adult life, but in most cases it is progressive, and death 
oceurs either through inanition or some intercurrent infection. 
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Pediatric Clinics 


THE HOSPITAL FOR SICK CHILDREN, 
GREAT ORMOND STREET, 
LONDON 


ALAN Moncrierr, M.D., F.R.C.P.* 
LONDON, ENGLAND 


N THE middle of last century Dr. Charles West, a well-known and philanthropic 

physician, with various friends to help him including Sir Henry Bence Jones, 
an eminent physician of the day, having decided that the conditions under which 
sick children were treated in London fell far short of what should be, determined 
to start a hospital entirely for children. A commodious old house in Great Ormond 
Street, once the home of Dr. Mead, Physician to the Court of Queen Anne, was 
acquired, adapted, and opened in 1852, with ten beds. The president was the 
famous Lord Shaftesbury, and it may be said that right from those early days 
the Hospital has always attracted the services on the lay side of distinguished men 
and women. Charles Dickens was a warm supporter of its work, and today H. R. H. 
the Prince of Wales is the keen holder of the presidential position. 

The ten beds soon proved inadequate. Adjoining houses were purchased, but 
these, too, proved insufficient. By 1860 the annual number of in-patients was 384, 
and out-patients, 8,800. In ten years there was another big increase, and adjoin- 
ing land was purchased so that the first buildings specially designed as a hospital 
unit could be created. These buildings and wards of the ’70’s form to this day 
the main block of the Hospital. Still the work grew, and in 1893 the new South 
Block was opened with due ceremony by the Prince and Princess of Wales (after- 
wards King Edward and Queen Alexandra) who had always shown a keen interest 
in the Hospital. ‘Ten years later the first Lord Astor most generously gave an 
entirely new and up-to-date out-patient department in memory of his daughter. 
Then two adjoining early eighteenth century houses were acquired as accomoda- 
tion for nurses, and finally, a few years ago, the first part of the great new re- 
construction scheme was launched with the erection and completion this year of 
a new nurses’ home on the north of the present site. It is planned to build the 
whole hospital in the course of the next few years in accordance with modern needs, 
for it must be realized that buildings dating from the 1870’s leave much to be 
desired as regards equipment and accomodation. 

This brief sketch of the Hospital’s bricks and stones, however, is only part of its 
history. Great Ormond Street has become known all over the world because of the 
work it has done in the field of paediatrics. Those of us who, as junior members 
of the staff, can look forward to the new buildings are mindful of the fact that in 
these old wards and laboratories was laid the foundation of modern knowledge of 
many disorders. Sir William Jenner, for example, did much to elucidate the mys- 
teries of rickets, and he pointed out the lines of its successful treatment long before 
vitamin D was discovered. It was in the old wards, too, that Cheadle clearly recog- 
nized the nature of infantile scurvy and established the method of treatment still 
in vogue. Sir Thomas Barlow followed this with his classical investigation into the 
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pathology of the disease, and the pathologic museum today contains the original 
specimens upon which Barlow based those conclusions which have resulted in his 
name being attached to infantile scurvy all over the world. Also in the old build- 
ings was worked out the pathology and clinical features of Still’s disease and also 
by Still, the bacteriology of postbasic meningitis. On the surgical side, Sir William 
Arbuthnot Lane performed many of his famous operations in this hospital; Sir 
Charles Balla.ice carried out his pioneer work on mastoid disease; and Mr. Waugh 
devised his method of removing tonsils by dissection, which has spread all over the 
world. 

The Hospital undertakes a vast volume of work. More than 7,000 in-patients pass 
through the service each year while new out-patients number annually 32,009, entail- 


The Hospital for Sick Children, Great Ormond Street 


ing over 110,000 attendances or between three and four hundred children every work 
ing day. The main building has 252 beds, mostly in eight large wards, four for 
medical and four for surgical cases. Isolation wards also exist, including a com- 
plete and separate unit for the treatment of venereal disease, but there are no special 
wards for babies, each main ward taking a limited proportion of children under two 
years. There are in addition seventy-five beds at the Country Branch of the Hos- 
pital at Tadworth, Surrey (near the famous race-course where the Derby is run), 
and it is proposed to increase gradually the number of beds in this convalescent sec- 
tion. There are pathologic, research, biochemical, and electrical departments at the 
main hospital, a library (containing many old books on paediatrics), and a museum 
full of historical specimens and up-to-date material. The out-patient department 
comprises (1) a large casualty section with isolation rooms for the chief 
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infectious diseases and an operating theater for minor surgery; (2) the main Astor 
block with four complete sets of clinic rooms so that four separate members of the 
staff can work at once, with all the necessary ancillary services of social workers, 
massage, electrical, and other forms of treatment. Special clinics for child guidance, 
speech training, asthma, and rheumatism are also held. 

The active Honorary Staff consists of four physicians, five physicians to out-pa- 
tients, six surgeons, a dermatologic physician, ophthalmic surgeon, dental surgeon, 
a radiologist, and four visiting anaesthetists. There is a director of the pathologic 
department, biochemist, assistant pathologist, and a research worker attached to this 
department. The junior staff comprises a resident medical superintendent, medical 
registrar and pathologist, two out-patient medical registrars, three surgical registrars, 
a casualty medical officer, two resident house physicians, and two resident house 
surgeons, these last corresponding to the position of internes. 

The Hospital is supported largely by voluntary contributions in addition to cer- 
tain grants from central funds, payment by public health authorities for certain 
specific services, and payments made on behalf of patients according to the means 
of the parents. It is administered by a Board of Management on which, as has 
already been said, many distinguished friends of the Hospital have served. 

The Medical School is under the direction of a dean, and under this organization 
is included the training of undergraduate students who come from the medical schools 
of London for definite periods and the whole of the postgraduate teaching which is 
going almost continuously throughout the year. The Hospital and Medical School 
are recognized by the various examining bodies including the Universities of Oxford, 
Cambridge, and London for undergraduate and postgraduate instruction. Such teach- 
ing and training is almost all carried out in the old tradition of Great Ormond 
Street, namely by clinical instruction in the ordinary routine course of the Hospital’s 
work, Ward visits by the more senior members of the honorary staff and out-patient 
elinies held daily supply a vast amount of varied clinical material. The Hospital 
by virtue of its unique historical position attracts patients from all over the world, 
and difficult problems in diagnosis are particularly likely to find their way there. 
There are also from time to time special courses of lectures and demonstrations deal- 
ing with special subjects. The resident appointments are much sought after; young 
graduates from all over the British Isles and the Colonies actively compete for the 
six months of office which is regarded as a valuable training. One result of this is 
that in many towns in the United Kingdom and British Empire the methods and 
traditions of Great Ormond Street are actively practised and passed on so that it 
is true to say that children benefit from the teaching of Great Ormond Street who 
have never been within a thousand miles of its doors. 

Research work is partly carried out in special clinics organized for the purpose, 
as in the recent development of the rheumatism and asthma clinics where all the 
patients with these diseases are supervised by special investigating medical officers 
under direction of the visiting medical staff. Research work of a more pathologic 
nature is pursued by the holder of a special research fellowship, and in the new hos- 
pital under consideration it is hoped that it will be possible to provide more facili- 
ties for visiting research workers. The bulk of the research at Great Ormond Street 
has always been in the nature of ‘‘clinical research,’’ and the observation of large 
number of cases of special disorders has yielded much fruit in relation to their cor- 
rect treatment and management. 

The training of nurses has always been a feature of the Hospital’s work. One 
of Dr. Charles West’s objects in founding the institution was to secure better nurs- 
ing of the sick child and today the efficiency and skill of the nurses trained at Great 
Ormond Street is indicated by the great popularity of the private nursing staff, avail- 
able and utilized for private nursing in every part of the kingdom. The nurses enter 
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as probationers and receive three years of extensive practical and theoretical train- 
ing in the course of preparation for the state examinations for admission to the 
official Register of Sick Children’s Nurses. There is a long waiting list of those 
who seek this training, and among the senior nurses many seek a further training 
at a general hospital in order to qualify for the post of ‘‘sister’’ to one of the wards 
at Great Ormond Street. 

The social work of the Hospital, with the large number of in- and out- 
patients daily treated, is obviously of great importance. The Hospital has six trained 
almoners, in addition to almoner students, who work in close cooperation with the 
medical staff. Each year convalescent treatment has to be arranged for over two 
thousand children in some of the many institutions available at the seaside or in the 
country. The supply of dental and surgical apparatus, the arrangement for massage 
and artificial sunlight treatment in local clinics when the patients live at some dis- 
tance from the hospital, securing the services of district nurses to carry out home 
treatment and close cooperation with the education authorities, the public health 
authorities, and the special public assistance committees (for poor rel ef, etc.) are 
also part of the social work. In this department also comes the machinery for the 
follow-up of patients who have ceased to attend, necessitating sometimes the secur- 
ing of special conveyances and escorts. Since the Hospital is largely supported, as 
already said, by voluntary contributions for the benefit of the sick poor, it follows 
that one of the duties also undertaken by the almoner’s department is to see that 
this primary object is not abused. The full facilities of the institution are freely 
available to all, but those who can make some contribution, however small, are in- 
vited to do so. 

The records of the Hospital go back to the time of its foundation. Some of Dr. 
Charles West’s original case notebooks, now in the library, are full of detailed 
observations, and a fine set of postmortem registers contain pathologic descriptions 
of great value. The use of these records is frequently being sought by statistical 
research workers, 

If there is a note of pride in this sketch (or to the reader a suspicion of boast- 
ing or vaingloriousness), that is because all who work in the Hospital for Sick 
Children, Great Ormond Street, feel that way about their institution. The spirit 
of enthnsiasm and hard work has come down to us from distinguished pioneers. We 
are proud to receive it and proud to pass it on. In the newly reconstructed Hospital 
we shall be proud to welcome visitors as we are now in the hope that they, too, may 
capture something of the spirit which hangs about this particular part of a great 
city. 
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DISORDERS OF INTERNAL GLAND SECRETION IN CHILDREN 


Frirz B. Ta.sot, M.D. 
Boston, Mass. 


T IS unfortunate that terminology of the literature on the glands of 
internal secretion is so confusing that it is difficult in many instances 
to determine exactly what an author is writing about. This confusion 
and the mistakes which result from it has been greatly increased by the 
use of the coined names given to various extracts. This led to an ed- 
itorial in the Journal of the American Medical Association (October 13, 
1934, p. 1152) in which it is urged that ‘‘short descriptive phrases’’ be 
used to designate the substance rather than ‘‘coined names’’ which in- 
elude ‘‘synonyms (real and alleged) and trade-marks’’ as well as the 
‘*terms invented from time to time by research workers in many parts 
of the world.’’ Under the group of estrogenic substances may be in- 
eluded ‘‘female sex hormones, estrin (oestrin), follicular hormone, fol- 
lieulin, theelin (ketohydroxyestrin, estrone), theelol (follicular hormone 
hydrate, trihydroxyestrin, estriol) ,’’ and such trade names as ‘‘amniotin, 
progynon, emmenin and menformon.’’ The only way to avoid the in- 
evitable confusion is to designate the substance and its source: for ex- 
ample, estrogenic substance in the blood, lactogenic factor of the anterior 
pituitary, follicle stimulating factor, luteinizing principle, et cetera. 

The fallacy of assuming that because some effect is obtained in rats 
or rabbits the same thing will also happen in the human being has again 
been emphasized. Yet, it is clear that much ground has been covered 
to advantage and some of the doubtful points about the endocrine glands 
are less obscure. 

Thyrorine.—Anderson?’ reports the use of 3:5 diiodothyronine in doses 
of 50 to 75 mg. daily in the treatment of high-grade myxedema (pre- 
sumably adults). He thinks that the drug, which can be obtained 
synthetically, becomes converted into thyroxine and says toxic symptoms 
have never been observed from its use. Thompson and his coworkers* 
found that the solubility of the thyroxine used was a factor in its ab- 
sorption from the gastrointestinal tract and hence its effect on the basal 
metabolism. This is of practical importance to the clinician. 

Lerman and Salter** compared the relative calorigenie action of sev- 
eral preparations and found that the amounts of commercial thyroid 
preparations equivalent to 1 mg. of thyroxin polypeptide or 0.75 mg. of 
erystalline thyroxin were as given in Table I. 











TABLE I 
PETC GRAINS GRAMS 
Armour & Co. Thyroid 3.3 0.22 
Thyroxin Polypeptide f Lederle Laboratories, Inc., Thyroid 3.5 0.23 
1 mg. ) Burroughs Welleome Thyroid 10.2 0.68 
‘| Parke, Davis & Co. Thyroid 2.5 0.17 
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This data is very important to the clinician since it explains many 
inconsistencies in results and makes clear the necessity of recording in 
all records the make of thyroid used. Since the Parke, Davis & Co. 
thyroid has a calorigenie activity four times greater than the Burroughs 
Wellcome product and almost one and one-half times greater than 
Lederle’s and Armour’s, it should be used in smaller doses to obtain 
the same effect. 

Iodine.—It has been found by various writers that the size of the thy- 
roid gland and its iodine content varies with the seasons in different 
parts of the country. Low iodine content of the food predisposes to, or 
causes, goiter. Goiter is even found in Holland, where one would 
naturally not expect it. Pennick®® found it especially prevalent in 
Utrecht. This was attributed to the increase in use of waters taken 
from the deep strata of the earth (presumably by means of artesian 
wells) which had a low iodine content. 

Kolnitz and Remington™* made a study of human thyroid glands in 
South Carolina and found that the weight of the gland was smaller and 
the percentage of iodine higher than elsewhere. The ‘‘summer glands’’ 
were heavier and as a result had greater amounts of iodine because the 
percentage of iodine was practically constant. 

Hamilton’? studied the effect of various salts on the thyroid gland 
of rats. When they were fed on sodium fluoride, sodium chloride, and 
ealcium chloride, their thyroid gland showed normal histology, but rats 
fed on sodium iodide showed a flattened epithelium, while those fed on 
sodium bromide showed hyperemia, follicular degeneration, epithelial 
desquamation, and disappearance of colloid. Hellwig,’® on the other 
hand, was able to cause colloid goiter in seven rats with a diet high 
in calcium chloride when ten times the physiologie requirements of 
iodine was added. 

Hyperthyroidism.—Lahey” considers that hyperthyroidism in chil- 
dren is a little more dangerous from the surgical point of view than 
intense hyperthyroidism in the young adult. Very young children, from 
three to five years of age, he says, should be operated in two stages 
because of excessive reactions. The danger of removing too much thy- 
roid and thus affecting growth and development must be considered. If 
too much thyroid is removed, therapy cannot completely replace the 
lacking gland. Too much emphasis cannot be laid on this possible 
danger, since lack of thyroid as seen in infants and young children 
often results in myxedema, with failure in growth and mental develop- 
ment, even with treatment. 

The interrelationship of the thyroid and pituitary glands have been 
commented on before. Hertz and Kranes**® found involutional and 
atrophic changes in the thyroid glands of animals which had received 
large doses of pituitary materials for more than a week. These changes 
were involution and finally atrophy with marked colloid storage. Foster’® 
found a decreased iodine content after injection of a saline extract of the 
anterior lobe. 

High cholesterol content of the blood is reported in hypothyroidism 
of childhood by Bronstein.* Julius P. Hess'* determined the blood 
cholesterol in twenty-five children between the ages of two months and 
eleven years. The blood cholesterol level varied from 217 to 129 in 
these cases. In three children with hypothyroidism the cholesterol was, 
respectively, 454, 454, and 416. He also observed that the creatine 
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excretion in two female children with hypothyroidism was diminished 
or absent except when they received thyroid therapy or creatine by 
mouth. He feels that this data is useful in diagnosis in childhood. 

Parathyroids.—The knowledge of the parathyroid glands has devel- 
oped and clarified markedly so that it is possible to state that hyper- 
parathyroidism is usually due to an adenoma of the parathyroid gland. 
There results an inereased production of parathyroid hormone and a 
disturbance in the calcium and phosphorus metabolism. This can be 
diagnosed by a high level of ealeium in the blood, a decreased phos- 
phorus, and an inereased excretion of both caleium and phosphorus in 
the urine. It is thus easy to see why the bones can become demineralized 
and why, with such a large amount of these salts in the urine, urinary 
ealeuli may form.’ 

Recent studies of the parathyroid have shown that its location varies." 
An analysis of the cases studied showed 7 per cent of the glands oppo- 
site the cranial third of the thyroid; 57 per cent, the middle third; 
25.6 per cent, the eaudal third; and 10.4 per cent were found caudal of 
the thymus gland. There were four parathyroids in 50 per cent of the 
patients. Brewer* reports four human eases with parathyroids in the 
thymus. Surgical removal, therefore, should only be attempted after a 
diagnosis is made in the laboratory, and the surgeon must be prepared 
to hunt for the gland in unexpected places. 

Hertz and Kranes'® found that animals treated with anterior lobe 
extracts and pregnaney urine showed more vascular and grossly larger 
parathyroids than the control group. They showed histologic changes 
consistent with hypertrophy and hyperplasia. Parathyroid hormone 
was demonstrated by Hoffman"® in the blood of pregnant women after 
the third to fourth month. It was never found in nonpregnant women. 

Pituitary Gland.—The part played by pituitary gland in the endo- 
erine system is assuming more and more importance. Its influence on 
the thyroid has been studied from various angles. The injection of 
alkaline or acid extracts of the anterior pituitary gland into animals has 
been shown by Hertz and Kranes" to cause involution and finally at- 
rophy of the thyroid when continued. This from Collip’s® point of 
view would suggest the development of some antisubstanece which coun- 
teracted the injected material, but from the point of view of the authors 
it ean be explained more reasonably if one infers that the overstimula- 
tion of the thyroid causes it to wear out prematurely. This seems to 
the writer the most plausible explanation. 

Changes in the basal metabolism of hypophysectomized dogs were 
obtained by Houssay.*° <A lowered metabolism was found im these 
animals which was accompanied by morphologie changes in the thyroid 
characteristic of hypothyroidism. That this fall in the metabolism 
was due to the loss of the pituitary and not to changes in the thyroid 
alone was evidenced by a further fall in the metabolism after their 
thyroid was also removed. The injection of the thyrotropie hormone 
of the pituitary into three human subjects was followed, according to 
Eitel and Loeser,* by an increase of the metabolism of 22 to 43 per cent. 

Riddle and Bates** consider the unsatisfactory nature of tests of the 
growth hormone ‘‘is now the greatest single obstacle to further suecess- 
ful research on the functions and chemistry of the anterior pituitary 
gland.’’ He finds that a gonad-stimulating hormone can induce growth 

of the mature testes or ovary beyond the normal size limits in the ring 
dove. 
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Engelbach and Schaefer® found that libido and potentia disappeared 
when the growth hormone antuitrin-G (Parke, Davis & Co., not available 
commercially) was administered to a thirty-four-year-old dwarf and 
concluded that there must be an antagonism between the sex and growth 
factors. They also reported growth induced by this hormone in children 
who had not grown during the previous three months. A study of the 
evidence is not very convincing because it covered too short a period, 
and it is well known that growth in height can normally take place in 
some seasons of the year and be retarded or absent in others. 

Pituitary Headache.—It is not clear from Skipp’s description®® ex- 
actly what clinical symptoms represent pituitary headache, but he re- 
ports success in treating chronie recurrent headaches by injections of 
pituitrin and pituitrin tablets by mouth. 

Undescended Testes.—Sexton,?* Cohn,® and Rubinstein?’ treated boys 
with undescended testes by means of the anterior-pituitary-like sub- 
stance in pregnancy urine and obtained favorable results, especially in 
fat boys. After longer and shorter periods of treatment the testicles of 
many of these subjects descended into the scrotum. If the results of 
this method of therapy are confirmed in future eases, an important ad- 
vance has been made in the treatment of these individuals. 

Suprarenal Corter.—Evidence has been accumulating that there is a 
relationship between some of the vitamins and the suprarenal cortex.”* 
The cortical extract was found to have no influence on avitaminosis A. 
The experiments showed that ‘‘either cortin or some unidentified sub- 
stance aids in the utilization of vitamins C and B. Since cortical ex- 
tract retards the onset of the avitaminosis symptoms of vitamins C and 
B, it is suggested that an ample supply of these vitamins would be ad- 
vantageous in adrenal cortical insufficiency.’’ 

Freeman, Linder, and Hoskins" gave schizophrenic patients glycerin 
extract of the adrenal cortex by mouth in periods of five to thirteen 
weeks and in doses of 30 grains (2 gm.) to 450 grains (30 gm.) daily 
and obtained an elevation of the systolic blood pressure of 22 to 34 mm.; 
the pulse rate and cholesterol level were significantly lowered. They 
concluded that such extracts were potent by mouth. 

DeCourey and his coworkers’ made use of subtotal bilateral supra- 
renalectomy for hypersuprarenalism and were able to reduce the blood 
pressure and in some cases relieve all symptoms of hypertension. 

Hyperinsulinism.—Harris™ describes this condition as the hunger 
disease associated with weakness, nervousness, and other manifestations 
of hypoglycemia. It is the antithesis of diabetes. It has been recorded 
in children of diabetic mothers and is associated with hypertrophy of 
the islands of Langerhans. In mild eases the blood sugar ranges be- 
tween 0.70 and 0.60 with a low sugar tolerance curve. More severe 
eases may have attacks of petit mal or grand mal. In the writer’s 
experience, however, low fasting blood sugar in untreated epileptic 
patients is very uncommon. In the severe type of hyperinsulinism, the 
blood sugar is below 0.50 and readings as low as 0.27 have been found. 
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American Academy of Pediatrics 





Proceedings 


ANNUAL MEETING OF THE EXECUTIVE BOARD 


HE meeting of the Executive Board of the American Academy of Pediatrics was 

held at the Georgian Hotel, Evanston, Ill., Dec. 1, 1934. President Thomas B. 
Cooley presided, and all the members of the Board were present. 

After a thorough discussion of the budget for the year, July 1, 1935, to July 1, 
1936, it was decided that it would not be necessary to increase the initiation fee and 
dues for that period. The list of delinquent members was then taken up and definite 
action taken. 

Question of the next annual meeting was discussed. It was decided that the 
plans could not be changed now; the meeting will be held at the Waldorf-Astoria 
Hotel, New York City, June 7 and 8, 1935. It was decided to hold four Panel 
Discussions, one set of Round Table Discussions, and one business meeting. The 
Panel Discussions are to last one and one-half hours each, and there are to be 
two to a session with a fifteen-minute interval between. It was projected to have 
fifteen Round Table Discussions with a limit of thirty to each group. The con- 
tract with the George W. Hale Decorators, Inc., Buffalo, N. Y., for the exhibits, 
was approved. 

As to the future policy with regard to the annual meeting, it was felt that that 
could best be taken up at the meeting where it could be discussed. 

Dr. Cooley reported on his trip to Montreal to meet with Canadian physicians, 
and the progress made in that section. 

Region I.—After discussing applications for fellowships, action on which will 
be reported in another issue, Dr. Schroeder reported that the next regional meeting 
would be held in the fall of 1935 in Philadelphia. Dr. Schroeder asked that an out- 
line as to the duties of state chairmen be made. He was informed that a com- 
mittee in Region III had already proposed to make such an outline and also that 
the Children’s Bureau would be asked to cooperate. 


Region II.—Dr. Mitchell asked that he be allowed to call a meeting of the state 
chairmen of his region in the not distant future to discuss plans. The motion was 
made and carried that Dr. Mitchell be allowed to call such a meeting; expenses over 
and above the allowance of the states and region to be covered by the Academy. 

Region III.—Dr. Helmholz presented the names of applicants and likewise an- 
nounced that the next meeting of Region III would be held in St. Louis instead of 
Cincinnati, so that Regions IT and III could hold a joint meeting about the time 
of that of the Southern Medical Association. 

The following additions and changes in the Constitution and By-Laws were 
recommended : 

Article Ill. Change title to ‘‘Powers and Duties of Executive Board, Regional 
Committees, and State and District Chairmen. ’’ 
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Add Section 4. State, District or Provincial Chairmen. The President shall, on 
recommendation of the respective regional chairmen, appoint a chairman for each 
state, district or province, as the ease may be, in which the Academy is represented 
by Fellows. 

Section 5. The duties of each state, district or provincial chairman shall be 
as follows: 


(a) To keep himself informed as to the purposes and policies of the Academy 
and as to conditions in his district relating to these policies. 

(b) To promote association and cooperation between the Fellows in his district, 
to consider with them the problems arising there, and to assist and initiate when 
necessary activities in furtherance of the Academy’s aims and purposes. 

Article III, Section 2, shall be changed to read from ‘‘at least five members’’ to 
‘*three members. ’’ 

Dr. Langley Porter, of San Franciseo, and Dr. Frank H. Lamb, of Los Angeles, 
were elected Emeritus Fellows. 

Jounal of Pediatrics —The motion was made and carried that the request of 
the Editorial Board, that Dr. Irvine McQuarrie and Dr. Grover F. Powers be added 
to that Board, be granted. Also, that the Executive Board was entirely in sympathy 
with the situation regarding the publication of the Round Table Discussions and 
that everything possible would be done to curtail the amount of material in these 
diseussions. They agreed that articles read at regional meetings should be submitted 
to the editors for their action as to publication. 

At the request of the Committee on Child Health Relations, Dr. M. Hines Roberts, 
of Atlanta, Ga., and Dr. George M. Lyon, of Huntington, W. Va., were added to 
that Committee. The Executive Board approved the following resolution proposed 
by this Committee: 

‘*That, wherever feasible, the state Academy groups undertake to inform them- 
selves as to 

(1) the status of child health activities carried on in their respective states by 
official and nonofficial agencies, 

(2) the provisions for medical care and health supervision of children in insti- 
tutions or under the care of child-placing agencies and of children in their own 
homes whose families are unable to pay for medical service, 


(3) the medical and health needs of special groups of children scattered through- 
out the state or concentrated in certain areas or communities, and 


(4) the basic facts of mortality and morbidity among children in the state and 
its political subdivisions, for the purpose of appraising the work done and of bringing 
about improvement in the health supervision and medical care of children through 
the cooperation of official departments of health and welfare, medical societies, non- 
official welfare agencies, and lay organizations 

‘*The Committee on Child Health Relations would be glad to attempt the prepara- 
tion of a brief outline giving suggestions for such an appraisal of child health 
activities if state groups desire it. The committee appreciates that certain state 
groups are already engaged in appraising and developing child health activities and 
does not intend to suggest any duplication of effort.’’ 

The Executive Board also approved the appropriation of sufficient moneys to 
meet the traveling expense for a meeting of this committee sometime in the near 
future, time and place to be determined by the chairman. 

Dr. Grulee reported that, after a conference with Dr. LeRoy Wilkes in New 
York, he felt sure that the Committee on School Health and School Health Educa- 
tion would have a definite report in the near future. 
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It was voted that the Committee on Clinical Investigation and Scientific Research 
should be granted up to the amount of three hundred dollars to cover expenses 
between now and the first of June in an investigation to be carried on by that com 
mittee. 

The Committee on Hospitals and Dispensaries reported that it was in the process 
of publishing the report on general hospitals and that it would next take up the 
report on communicable disease hospitals. 

It was decided to change the name of the Committee on Relation to the Section 
of Diseases of Children of the American Medical Association to the Committee on 
Cooperation with Medical Groups and Societies. It was also decided to appoint a 
new committee, the Committee on Cooperation with Nonmedical Groups and Societies. 
The Committee on Cooperation with Medical Groups and Societies was asked for 
recommendations for a permanent committee for the International Pediatrie Con- 
gress, which is to be held in Rome in the summer of 1936. The Committee on 
Cooperation with Nonmedical Groups and Societies, when appointed, will be asked 
to take up the question of attendance of members of this Society at the meeting of 
the National Association for Nursery Education. 


NEW BUSINESS 


It was moved and carried that in the future a check for initiation fee must ac 
company each application for fellowship. 

It was moved and carried that it be recommended to the Academy that after 
July 1, 1937, no candidate shall be acceptable for fellowship in the Academy who 
has not been licensed by the Board of Pediatrics. 

The question of an auxiliary membership for physicians interested in pediatrics 
was discussed, but no action was taken. 

It was approved and carried that a floating fund for the use of those states 
whose membership does not bring sufficient revenue to carry on their activities 
should be established and should be available on application to the Seeretary by the 
State Chairman. 

Dr. Helmholz reported on the meeting of the National Society for Research in 
Child Development, the pediatric section of which he was chairman and Dr. Grulee 
was secretary. There is every reason to believe that the pediatrist will receive due 
recognition in this group. 

Dr. Grulee reported upon the meetings in Washington of the Committee on 
Economie Security, Child Health Section. 












FOURTH ANNUAL MEETING OF THE AMERICAN 
ACADEMY OF PEDIATRICS 


Round Table Discussion on Prematurity 
Cleveland, June 11, 1934. 


Leader: Julius H. Hess, Chicago. Assistants: Dr. Ethel C. Dunham, 
New Haven, Conn., Dr. Warren R. Sisson and Dr. Stewart H. Clifford, 
Boston, and Dr. Edward A. Wagner, Cincinnati, Ohio. 

The Round Table Discussion on Prematurity was called to order at 
9:40 a.m. by Dr. Julius H. Hess, chairman. 


CHAIRMAN HESS.—The care of the premature infant and his future develop- 
ment covers practically the whole field of pediatrics. There are so many phases 
to it, many of which cannot possibly be covered in the time at our disposal, that I 
believe we will make this meeting more valuable by concentrating on a few sub- 
jects pertaining to the care of premature infants. 

I shall briefly review the work of our station with as little statistical reference as 
possible in order to open the field for general discussion. 

The station at the Sarah Morris Hospital, which was opened in 1922 on a very 
small scale in one room, now has three large rooms and one small pumping station. 
The following figures emphasize the demand for such a station in a large city, in 
fact, in any city: In 1922 we received 19 cases; in 1923, 28 cases; in 1924, 47; in 
1925, 66; in 1926, 106; in 1927, 138; in 1928, 167; in 1929, 190, and in 1930, 198; 
in 1931, 207; in 1932, 249; and in 1933, 208. 

I wish to call attention to the decreasing mortality rate beginning with 1928. 
This is largely accounted for by more complete cooperation of the obstetricians and 
our sending for the infants to avoid refrigeration. We had a total of 1,623 cases, 
prematurely born infants, and of these 1,135 lived and 489 died. The mortality rate 
for all admissions is approximately 30 per cent, with our graduates numbering 
70 per cent. Furthermore, we took in quite a number of full-term immature in- 
fants. Approximately 90 per cent of all admissions were charity cases, representing 
in considerable part the lower level of society in a large city. The annual increase 
in the number of infants eared for offers the best evidence for the demand for similar 
stations. 
What we have tried to demonstrate is that these babies can be taken care of 
and that you can have a fair degree of success in the rearing of them with a minimum 
















































of equipment. 

Our rooms are equipped with electrically heated, water-jacketed beds, DeLee 
heated tables, scales, small wet and dry bulb hygrometers, and thermometers reg- 
istering high and low room temperatures. We also have a time clock, which we 
think is very essential, because we know when the nurse has registered the indi- 
vidual feeding time of the infant on the clock she must be awake, and as a conse- 
quence we know she probably feeds the baby. 

We believe our greatest success is due to the fact that we have a nursing corps 
that, up until recently at least, has changed very little. Our head nurse has working 
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with her two other graduate nurses on eight-hour shifts. We have a number of nurses 
for infants who have been there for a considerable period of time. Furthermore, 
we have nurses in training. Up to about six months ago we required the nurses in 
training who received the service to apply for it, as a good many nurses are not 
especially interested in premature infants, and it would have been as much of a 
hardship on them to take this work as it would be on the babies to have them 
take it. 

We are convinced that breast milk is the all-saving infant food for premature 
infants. We start all our babies on straight breast milk. We usually have two or 
three, sometimes as many as four, wet-nurses. Most infants by the third week, 
depending upon their size, have added to the breast milk a certain amount of 
skimmed lactic acid milk. We use either cultured lactic acid milk or powdered 
lactic acid milk. We add the lactic acid milk to increase the protein content of 
the mixture. 

We had 1,623 premature infants, of whom approximately 70 per cent graduated. 
There were 1,423 who survived the first twenty-four hours; 1,385, forty-eight hours; 
and 1,378, ninety-six hours; with 1,135 graduating. Of those who survived the first 
forty-eight hours, 81.9 per cent were graduated. 

I wish to emphasize the seriousness of refrigeration. We had 266 babies between 
the years 1922 and 1926, of whom 140 were born in the home, 53.5 per cent of 
those dying. We had 126 born in hospitals, and only 42 per cent died. 

Up to that time we did not send for the babies. Then we started sending for the 
babies, and there was a considerably lowered mortality for 1927 to 1930. During 
that period, we had 237 born in the home, with 40.5 per cent mortality, and 259 
born in hospitals, with 25.1 per cent mortality. 


TABLE I 


DATA ON VITALITY OF PREMATURE INFANTS GRADUATED 








GRADUATED | PERCENT- 
a AGE 
NUMBER | NUMBER | NUMBER | GRADUAT- 
SURVIV- | SURVIV- | SURVIV- | ED OF 
ING FIRST | ING FIRST | ING FIRST} wo. INFANTS 
24 HOURS | 48 HOURS | 96 HOURS SURVIV- 
ING FIRST 





TOTAL 

ADMIS- 
SIONS 

| 


BIRTH WEIGHT IN 
GRAMS 


48 HOURS 


| | | a 
Less than 1,000 | 77 34 26 | 23 | 12) 155| 461 
From 1,000 to 1,500 | 316 | 213 200 198 137| 43.3) 68.5 
From 1,500 to 2,000 606 559 | 552 550 456| 75.2| 82.6 
From 2,000 to 2,500 500 496 492 492 436| 87.2) 88.6 
From 2.500 to 3,000 69 | 69 69 | 69 | 61| 884) 88.4 
Over 3,000 5 | 5 5 5 3} 60.0| 60.0 
Unknown 50 | 47 | 41 | 41 | 380/] 600) 73.1 
Totals | 1,623 | 1,423 | 1,385 | 1,378 |1,135| 69.6| 81.9 























From i930 to 1934 we had 510 infants born in the homes with a mortality 
lowered to 24.5 per cent and 352 born in the hospitals with the mortality lowered 
to 22.5 per cent. Fully 90 per cent of this group were brought in by our own people 
in a little electrically heated ambulance. Of a total of 382 infants born at home, 
272, or 71.2 per cent, were admitted to the hospital within the first twenty-four 
hours during 1930-1932. Of a total of 272 infants born in the hospital, 207, or 
76.1 per cent, were admitted to the station within the first twenty-four hours during 
1930-1932. 
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In our first 1,427 admissions, we had a known history of syphilis either by 
Wassermann test of the mother, father, or both, or a later Wassermann test of the 
child (118 cases with thirty-two deaths). Toxemia of pregnancy was one of the 
most important conditions, with 131 cases of toxemia and thirty-three deaths. Five 


were complicated by syphilis. Placenta previas totaled twelve. Multiple pregnancy, 
as might be expected, gave us the greatest number of cases, 322. 

Observations at autopsies on 386 cases (488 deaths) included intracranial hemor 
rhage, 168; syphilis, 23; otitis media, 38; mastoiditis, 10; pneumonia, 70; enteritis, 
27. 

It is quite apparent that nature has been very kind to the infants with severe 
intracranial hemorrhage. Eighty-six died on the first day, and 64, between the sec- 
ond and seventh days. One hundred one of these infants weighed less than 1,500 gm. 

During the past six years, otitis, mastoiditis, and enteritis have been exceptional 
findings at autopsy. 

We all want to know what happens to the infants after we get through with 
them. We have records of a total of ninety-two cases of infants who died after 
discharge or after graduation. The greatest number of deaths are recorded as 
pneumonias or other conditions complicated by pneumonia. There were eighteen with 
uncomplicated pneumonia; three with empyema; six with otitis with pneumonia. 

Among 1,134 infants who were graduated, 128 were considered as having had 
intracranial hemorrhage. Sixty-nine of these had been under close observation 
during the past four years and have had from one to four physical and psychometric 
examinations. Of these, forty-two show no demonstrable physical evidence of injury 
to the central nervous system. Eleven show evidence of severe physical injury with 
mental retardation in seven, and four show average intelligence. Seven show evidence 
of moderate physical injury, with mental retardation in four, and three show average 
intelligence. Nine show evidence of slight physical injury, with mental retardation 
in two, six show average intelligence, and one is classified as superior. 

This study was carried on for the Institute of Juvenile Research, by Dr. George 
Mohr, and Phyllis Bartelme, Ph.D. 

We were much interested in this particular phase of the subject because we 
wanted to know whether the work we had undertaken was really worth while. In 
other words, were we rearing a lot of infants who would not make good citizens? 
Were they actually worth the time and energy expended in trying to save them? 

The number of spinal punctures has been reduced by fully 90 per cent in recent 
years. We formerly thought that spinal puncture was a valuable therapeutic measure 
in the premature infant. It is not of much value in most cases, especially if there 
is a very marked hemorrhage. 

Saphir and Levinson made a study of intracranial hemorrhages, and they believe 
the minimum amount of damage was due to the fact that there is a minimum 
tendency toward organization of the clot. If there is much hemorrhage or severe 
injury, the infants die. 

Emergency Therapeutic Measures.—Oxygen therapy. All infants weighing under 
1,200 gm., those showing respiratory and cardiac embarrassment, and all others 
who, it is believed, might be benefited by oxygen therapy are placed in an oxygen 
chamber. 

During the three years 1931 to 1934, 346 of the 792 infants admitted have been 
placed in the oxygen chamber. Most of them have been kept there for more than 
twenty-four hours, and in a few cases for as long as six weeks or more. With 
a few exceptions the infants were kept in a 40 per cent oxygen atmosphere. 
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Intraperitoneal administration of fluids, as an emergency measure, is to be 
avoided because of the dangers of intestinal perforation and interference with the 
cardiac and respiratory functions. Blood is the only thing we put in the peritoneal 
cavity, and that not often. 


DR. W. R. SISSON (Boston, MAss.).—My only reason for being here is to intro- 
duce Dr. Clifford and to tell you about the background of the work we started and 
which Dr. Clifford has organized. 


” ‘The study of this material which consists of some 900 premature infants really 
dates back about ten years. It is of the utmost importance that the premature 
service should be extremely well organized and that one man, if possible, should be 
constantly in attendance. We have developed at the Boston Lying-In Hospital a 
premature service of which Dr. Clifford is head and which is manned by internes 
from the Children’s Hospital. A close medical relationship between the obstetric 
and pediatric services has evolved which has been the fundamental reason for 
making this work possible. 

Better housing has been accomplished in air-conditioned rooms where the humidity 
and the temperature can be controlled at the most favorable points. I believe the 
humidity and the temperature alone have not been as important factors as the new 
building, the new organization, better nursing, and all that has gone with it. A 
great contribution from the study is the knowledge that premature infants have an 
optimum physiologic efficiency at a lower body temperature than we formerly be- 
lieved. They now are kept at temperatures of 97° to 98° F., and progress at this 
lower temperature perhaps a little better than when their temperatures were kept 
at a level of 99° to 100° F. 

Dr. Clifford has been studying the relationship of prematurity to the general ob- 
stetric problem and has created interest in reducing the number of premature 
births. 

The problem of feeding these babies interests me especially. Babies who will 
not nurse are gavaged as a routine after the second day. As long as they show 
signs of physiologic prematurity, that is, when their nursing instinct has not de- 
veloped, and other stigmas of prematurity are obvious, most of the babies are fed 
at four-hour intervals. 

The problem of infection in the care of premature infants is almost a thing of 
the past in a well-organized clinic. 

We have not made a careful study of the babies after they have left the hospital. 

We will never get anywhere in the comparison of statistics in the various clinics 
until we understand what a premature baby is, what a stillborn is, and various other 
very fundamental terms and methods in order to use the same language. 


CHAIRMAN HESS.—Dr. Sisson, have you a permanent nursing force, or are you 
using all of your nurses that are in course of training? 


DR. SISSON.—For the past few years our clinic has been run by a full-time 
nurse whom we have trained, and now she is as capable as any physician in carrying 
out all the work of the premature nursery. 

We also have nurses, transfers from other hospitals, who are affiliating with the 
Boston Lying-In Hospital. I spend a definite number of months in the general 
elinie. With the exception of the supervisor the premature nursery staff changes 


every few weeks. The routine gavage feedings have been given by the student 
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nurses, after instructions by the supervisor, without ill effects. We should have 
probably two graduate nurses because sometimes night supervisors are not as ef- 
ficient as day supervisors. It is absolutely essential that some experienced person 
should be in the nursery all the time. 


CHAIRMAN HESS.—The reason for that question is that the nursing situa- 
tion has bothered us very materially, especially as it concerns gavage feeding, since 
we have more nurses who are in training for shorter periods of time. 


DR. O. L. STRINGFIELD (StTamrorp, Conn.).—What size tube do you use? 


CHAIRMAN HESS.—We use a No. 12 French catheter. Each baby has an in- 
dividual catheter, which is marked at three different places with indelible ink. 
The first mark is the distance from the tip of the ensiform cartilage to the bridge of 
the nose. The second one is 2 em. above that, and the third one 2 em. above that. 
When the catheter is passed to the first mark, the tip is from 1 to 2 em. above the 
cardia. Most of our feedings are done with the catheter at that point without en- 
tering the stomach. 

The catheter is always passed with the funnel empty. The barrel of an ordinary 
glass syringe is used as a funnel. If there is marked distention of the stomach, 
which is recognized if the wall of the abdomen shows the outline of the stomach, 
the catheter is passed to the second mark. Sometimes it is necessary to pass it to 
the third mark to empty the stomach of air. The average feeding time is about 
three minutes. The catheter must be compressed while it is being withdrawn. 

Most of the feedings other than those given by gavage are given with a medicine 
dropper with a little piece of rubber tubing over the end of the dropper. 


DR. ETHEL C. DUNHAM (New Haven, Conn.).—We very rarely use catheter 
feeding in our clinic because we have considered it dangerous. In view of the mor- 
tality rates reported by Dr. Hess, as well as those reported by Dr. Sisson and 
Dr. Clifford, one will have to admit that it certainly looks as if catheter feeding, as 
earried out by them, is probably not very dangerous. 

Not long ago I visited a hospital where nearly every premature infant was fed 
by catheter. The impression of those in charge was that the mortality rate was 
high, but they had no figures to support this belief. The pathologist at this hospital, 
however, stated that the incidence of aspiration pneumonia was high. I feel that 
eatheter feeding is not an innocuous procedure. It is only when we compile figures 
and analyze cases that we have a right to say whether it is a good method of feeding 
or not. 


CHAIRMAN HESS.—It is also true that the worst cases, the smallest and the 
weakest infants, are the ones fed by catheter. We are feeding by catheter those 
who have not pharyngeal reflex enough to swallow. 


DR. EARL W. MAY (Derxoir).—Out of 206 premature infants last year, there 
were three who we thought at autopsy might possibly have had trouble from 
eatheter feeding. We fed by gavage all those infants who showed difficulties in 
swallowing during a test feeding with the dropper or Breck feeder. 


We have a group of six graduate nurses, who are trained in catheter feeding, 
for the twenty-four hours so that we can rely on gavage at any time. 


CHAIRMAN HESS.—We have a clinic for graduates, and we can account for 
about 550 of our graduates of the last fourteen years. 
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Our social service nurse follows them into the home, and when they are old 
enough, weather permitting, they are brought into the clinic and followed very 
closely. We used to see much rickets and tetany. They have practically disappeared 
from our picture. In the case of syphilitic infants our good results have been due 
to the fact that we have been able to follow them very closely. Within twenty- 
four hours a nurse is in the home to see that the mother keeps up her breast milk 
supply. Many of these babies, after three, four, or eight weeks, go home to their 
mothers’ breasts. In the meantime, it is a very profitable thing, because one-half 
of the breast milk used in the station is furnished by the mothers of these babies. 
The breast milk supply is for the mother’s baby and is usually enough for two or 
three more babies during the greater part of the time the baby is in the station. 


DR. STEWART CLIFFORD (Boston).—I would like to clarify one or two points 
so we can all be talking about the same thing. Dr. Hess’s premature station and 
Dr. Blackfan’s at the Children’s Hospital are not run in connection with a maternity 
hospital. In talking over our problems at the Boston Lying-In Hospital with 
Dr. Blackfan, we have found that what seems advisable for the babies under 
Dr. Blackfan’s care, and probably the babies in Dr. Hess’s Clinic may not seem 
necessary or even advisable for the babies in the maternity institution’s premature 
nursery. The explanation lies in the fact that different types of patients are en- 
countered in the two institutions. 


Our babies are transferred to the nursery within a very few minutes of birth, 
without the factor of exposure and infection being introduced. The group that is 
treated at the Children’s Hospital, and possibly in Dr. Hess’s group, may be re- 
ceived after an attempt has been made in an outlying home or hospital to make the 
best of a premature baby situation. Then in a panic a baby will be rushed in, 
possibly in extremis, terribly dehydrated, and in very poor condition. Even if 
brought in immediately, he is exposed to outside infection and possible chilling. 
Before we can compare methods of treatment and mortality statistics we must be 
sure we are considering like cases from comparable institutions. The mortality 
statistics from maternity hospital nurseries should be lower than from a non- 
maternity institution. If this proves to be true, we should organize obstetric hospi- 
tals so they can take care of their own premature babies without the exposure factor 
and the infection factor, leaving the premature station in the children’s hospital 
to eare for those born in stations not properly equipped and the infants born in 
homes inadequate to meet their needs. The general situation in Boston would 
certainly be far more grave if it were not for the premature station at the Chil- 
dren’s Hospital. 

It is essential also that we have some common definition of terms. The reports 
from various clinics should be comparable and prevent the ‘‘whitewashing’’ of 
statistics. ‘‘Let’s have no miracles between friends’’ is apropos of the premature 
infant situation, when a hospital can report a premature infant mortality of 10 or 
15 per cent. Looking at the figures reported for comparable institutions in dif- 
ferent parts of the country, I was struck by the fact that while the premature-infant 
mortality rate a number of years back started at various figures from 60 to 80 
per cent, and has been lowered, through the combined efforts of methods such as 
Dr. Hess has outlined, the plateau seems to be somewhere around 30 per cent, a 
fixed point below which present methods cannot go. 

We have defined as premature, any baby weighing five pounds or less. We also 
include as a premature infant any baby whose heart is beating at birth, even though 
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he doesn’t breathe and may only take a gasp. In other words, we are trying to get 
an uncorrected picture of the premature infant situation that will give us a point 


of attack for future study. 

Using this classification, in the past eleven years the premature infant mortality 
rate was reduced from around 50 to 60 per cent to a level somewhere around 30 
per cent. For the past six years, up until last year, our premature infant mortality, 
the gross, uncorrected mortality, was around 30 to 35 per cent. Nothing we eould 
do, including an air-conditioned premature nursery, which you have heard described, 


in any way depressed the premature infant mortality beyond that point. We thought 
when we introduced this expensive air-conditioned equipment, we should see an. im- 
mediate drop in the premature infant mortality. The mortality for the next year, 
as a matter of fact, was a little higher than it was the year before. 

The premature infants, comprising only 3 per cent of the total deliveries, were 
responsible for over half of the deaths that took place during the lying-in hospital 
period. This included only the premature infants that were born alive. The pre- 
mature infants also compose a large per cent of the stillbirths. 

We have been attempting a new approach to a further reduction in this residual 
mortality. A statistical survey was made of the records of our 900 premature in- 
fants showing that over 85 per cent of all the deaths took place in the first forty- 
eight hours of life. It seems perfectly reasonable that if the premature infants die 
in the first forty-eight hours of life, no air-conditioned nursery, no system of 
eatheter feeding, no system of nursing care, no system of prevention of infection, 
no pediatric methods could be of any avail in reducing the mortality. This makes 
a reduction of the mortality of the first forty-eight hours an obstetric problem. 

We found there is a very striking decrease in the premature infant mortality 
with each 8-ounce increment in body weight. Therefore, if we could increase the 
body weight merely 8 ounces, we would thereby get a better group of premature in- 
fants and, obviously, lower the gross mortality. 

We also discovered that the infant during the fifth lunar month gains about 4 to 
5 ounces, in the seventh lunar month around 6 to 8 ounces, and in the ninth lunar 
month anywhere from 10 to 12 ounces a week in utero. One or two weeks’ delay 
in the induction of labor will often amount to an increase in the weight of the fetus 
from 1 to 1% pounds. It is quite apparent, therefore, that even a two-week delay 
will improve the outlook for the premature infant at birth. 

The work of Seammon and Caulkins has demonstrated that the occipitofrontal 
diameter is an accurate index of the age of the fetus. This gave us the idea that 
if the oecipitofrontal diameter of the fetal head could be measured by any method 
in utero, we would immediately at any period of pregnancy be able to ascertain the 
fetal age of the infant in utero. A method was investigated and finally, after several 
years of work, perfected so that by roentgenometrie technic we are now able to 
measure accurately the occipitofrontal diameter of the fetal head in utero. As at 
the present time we are unaccustomed to thinking in terms of the occipitofrontal 
diameter, it was necessary to translate that to the term of body weight. 

The relation between the occipitofrontal diameter and the birth weight was in- 
vestigated in over 600 newborn infants, and a graph, which you might be interested 
in seeing, was prepared so that from any occipitofrontal diameter measurement 
we can predict the probable maximum and minimum weight of the fetus in utero. 

With this accurate knowledge of the body weight in utero, many pregnancies 
ean be prolonged until a more viable baby is assured. On the other hand, in the 
case of certain complications of pregnancy, when the obstetrician has been leaning 
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over backward in an attempt to get a viable baby, he will find that the baby is 
already of sufficient size, that there is no necessity to expose the baby further to 
the danger of fetal death in utero or the mother to the hazards of a further pro- 
longation of pregnancy, and that pregnancy may immediately be terminated. 

We found that 28 per cent of premature babies who were born alive were born 
of toxemic mothers. We found that, roughly, 12 per cent of the toxemie group de 
livered stillborn babies, half being premature, who, if delivered the week before, 
might have had a good chance of living. Therefore, in toxemia, the fetus was 
found to be exposed to a double hazard: (1) if delivered too early, it would die 
of prematurity; (2) if delivered too late, the placenta would become grossly in- 
farcted or prematurely separate, and the baby would be stillborn. 

In investigating fifty-five cases of toxemia, we have found that the level of the 
mother’s blood pressure may be an index of the probability of the production of a 
stillborn infant. In levels up to 150, we very rarely encountered a stillborn infant. 
In the level of blood pressure from 150 to 180, 11 per cent of the toxemic mothers 
had stillborn infants. When the blood pressure reached 180 or 210, 43 per cent of 
all the toxemic pregnancies resulted in stillborn infants. 

Therefore, if a mother’s blood pressure is 200, and the fetal size in utero is from 
31%4 to 4 pounds, continuing pregnancy and gambling for a larger baby exposes 
that baby to 43 per cent hazard of being stillborn. We know statistically that if de- 
livered at once the baby at this weight will face about a 20 per cent mortality. 
Under these circumstances the future of the fetus is much brighter as a premature 
baby than to be carried on to term with greater chance of being born dead. 

It is thus seen that what actually began as a method of reducing the number of 
premature infants has ended as a method whereby we are actually increasing 
the number of premature babies, but we are decreasing the number of stillborn 
babies. Over a ten-year period, the stillbirth rate was at a very high level, but 
last year for the first time there was a drop of almost 20 per cent in the stillbirth 
rate. Those babies that were salvaged were the premature babies that, if allowed 
to continue to term, may have been born dead. Conversely, the incidence of pre- 
maturity, that has been going along at a very uniform rate of around 27 per 1,000, 
increased last year to 34 per 1,000, and the increase, we believe, was largely in the 
babies that were salvaged from the stillborn group. 

A further study was made of the different methods of delivery and their effect 
upon the viability of the premature infant. We found to our amazement that what 
was thought to be the safest method for delivering a premature baby, cesarean sec- 
tion, was actually the most dangerous. Fifty per cent of the cesarean deliveries 
of comparable weight groups resulted in dead fetuses, and the safest possible method 
for the delivery of the premature baby was the normal delivery with vertex presenta- 
tion, with low forceps and wide episiotomy. The figures are quite striking for the 
two different methods of delivery. 

Apparently toxemia exerted no direct influence on the premature infant mortality 
rate. Toxemia, on the other hand, did affect the fetus indirectly. Through in- 
volving the placenta, the fetus is poorly nourished and approaches the minimum 
weight to be expected from its skeletal measurement. If the pregnancy is not 
terminated in time, toxemia may result in the death of the fetus through the 
mechanism of placental involvement that has been mentioned. 

We found that in cases with heart disease, when heart disease was accompanied 
by failure and signs of decompensation, the premature infant mortality was 80 
per cent. The reason advanced for this high rate is threefold: (1) these patients 
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had to be delivered by cesarean section; (2) 73 per cent of them received morphine 
prior to delivery; (3) the placenta and, indirectly, the fetus shared in the failing 
circulation and was thus unfavorably influenced. 

Therefore, in handling a patient with heart disease when there is an 80 per cent 
mortality for the premature infant when failure develops, it is far better to gamble 
on the 3- or 4-pound baby a week or so before the mother may possibly break than 
to gamble for a larger baby and have failure set in. 

In this very rapid survey we find that we have been unable by ordinary pediatric 
methods to bring the gross premature infant mortality below a fixed level; that 
most of the mortality we have been unable to influence has been that which occurred 
during the first forty-eight hours of life and therefore was principally an ob- 
stetrie problem; that there is some prospect of influencing this mortality the first 
forty-eight hours, and therefore the mortality rate of the premature infant as a 
whole, through a study of the factors influencing the fetus in utero and determin- 
ing, if possible, the safest method of delivery, the optimum time for delivery, and 
so forth. There is opened a whole new pediatric field in which we are extending our 
frontier to include the fetus in utero. The surface has just been touched; many of 
the opinions that we at present hold will have to be revised as our experience 
grows, but the results of the past year are very suggestive that we may be on the 
right track for really effecting a considerable reduction in the premature infant gross 
mortality rate. 


DR. EARL W. MAY (Detrorr).—We can definitely lower the mortality rate 
when we handle the babies right from the time of birth, and we have lowered it 
below 30 per cent. The question of how many hours should be eliminated, twelve 
hours or twenty-four hours, should be brought up and definitely decided. 

We do not feed breast milk at all to the babies of toxemic mothers, tuberculous 
mothers, mothers with heart complications, and such types. They are fed a formula 
beeause the babies, within a short time, will have to be accustomed to a formula. 
There has been no greater death rate among the formula-fed babies than there 
has been among the breast-fed babies. When we know that a baby of a toxic mother 
will eventually get on to the breast, it is fed on fortified breast milk, with 2 to 3 
per cent of carbohydrate in the form of dextrimaltose, dextrin, ete., added. 


CHAIRMAN HESS.—Dr. Dunham, in quoting your statistics, would you like to 
bring out that question of what time period we should eliminate in our statistics? 
I might say that in our charts we have divided them into four groups as follows: 
all infants received; those that live twenty-four, forty-eight, and ninety-six hours. 


DR. CLIFFORD.—The technical description of the method appeared in Surgery, 
Gynecology and Obstetrics in April (Vol. 58, pp. 727-736, 1934). The chart you saw 
and the application of the method to the determination of the fetal size appeared in 
Surgery, Gynecology and Obstetrics (Vol. 58, pp. 959-961, 1934). A preliminary 
discussion of the obstetric management of premature labors appeared in the New 
England Journal of Medicine (Vol. 210, pp. 570-575, 1934). 


CHAIRMAN HESS.—lI am going to ask Dr. Wagner to discuss intracranial hem 
orrhage. 


DR. EDWARD A. WAGNER (CINCINNATI, OHIO).—I shall describe our experience 
at the Cincinnati General Hospital. 

Statistics show that about two-thirds of the newborn infants coming to autopsy 
show some evidence of intracranial hemorrhage. In sixty-two necropsies on pre- 
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mature infants at the Cincinnati General Hospital, there were thirty-one instances of 
intracranial hemorrhage and twenty-five cases of atelectasis. 

As the greatest factor in premature mortality, this condition deserves our deepest 
interest, not only as a cause of mortality but also as related to physical and mental 
handicap. Although some observers are attempting to minimize the importance 
of intracranial hemorrhage as the great cause for mental retardation and spasticity, 
stating that congenital brain defects and encephalitis have been overlooked as 
causative factors, experience leads us to believe that intracranial hemorrhage is still 
by far the most common cause. 

The newborn are particularly liable to bleed, and premature infants are even 
more susceptible to hemorrhagic occurrences because of several factors. The brain 
capillaries are new endothelial tubes without elastic or muscle fiber. Anesthetic 
drugs may lengthen the bleeding time. Hemolysis of the red cells occurs from the 
time of birth when the baby is exposed to atmospheric conditions of oxygen tension. 
Bile salts accumulating are also a factor. Deficient protein intake of the mother 
during pregnancy is a factor. Hemorrhagic disease as an entity is also a factor. 
Syphilis and sepsis come as later factors. 

Variations in intracranial tension during labor and on expulsion undoubtedly play 
a réle. Molding of the head is unquestionably a cause in some instances, as is the 
sudden springing back of overlapping bones. 


Hemorrhages, as you know, occur over the cerebrum, in the cerebellum, in the 
brain substance, into the ventricles, and sometimes in the medulla, as shown by 
Hemsath and Canavan. Their interesting observations showed microscopic hemor 
rhage in the medulla oblongata in 64 per cent of a series of autopsies. In twelve 
eases an anatomic diagnosis was established which would otherwise have been listed 


as asphyxia, swallowing of amniotic fluid, or possibly faulty feeding by gavage. 

The Roberts’ method of injecting, postmortem, mercury or iodized oil into the 
circulation (the body being x-rayed) after the injection, is excellent for studying 
the location and extent of hemorrhage. Allen McClure has also elaborated this 
technic, injecting a substance called ‘‘roentgin’’ in the carotid. 

Symptoms.—In the full-term baby, apathy, failure to nurse, irritability, and so 
forth, aid us in making a diagnosis; in the premature these signs are of compara- 
tively little value for obvious reasons. Fretfulness, failure to gain in weight, and 
early fever are possibly of some importance. Cyanosis occurring intermittently is 
of distinct value as a diagnostic symptom. Those infants with continuous cyanosis, 
frequently have congenital heart disease or atelectasis. Muscular twitchings occur 
about the eyes and face in about 58 per cent of the cases. 

Stern and Schwartz emphasize particularly nystagmus occurring during the first 
few hours of life. 

Convulsions, localized or generalized, suggest the possibility of this condition. 
Hypertonicity is frequently associated with intracranial hemorrhage and may be so 
marked that, when we attempt to elicit the Chvostek sign, general convulsions result. 
Reliance on flacidity is of even greater importance than spasticity. Focal signs are 
of comparatively little value, and in many cases little dependence can be placed on 
them for localization. 

Signs of intracranial pressure, such as bulging of the fontanel, are of impor 
tance. However, in subtentorial hemorrhage a rather flat fontanel or a depressed 
fontanel may be found. 

The eyegrounds are of comparatively little aid in diagnosis. Spinal puncture 
reveals increased pressure as a rule, up to as high as 50 mm. Examination of the 
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spinal fluid frequently reveals blood, the finding of crenated blood cells being of 
the greatest importance. Xanthochromic fluid could be found in other conditions, 
but frequently occurs in intracranial hemorrhage. 

Cisternal puncture is of distinct value as a diagnostic measure, whereas the lateral 
ventricle puncture is a rather dangerous procedure. 

We have particular difficulty in differentiating intracranial hemorrhage from 
edema and hemorrhage occurring in hemorrhagic disease and hemorrhage occurring 
in skull fractures. 

Most of the prophylaxis of this condition is unquestionably in the hands of the 
obstetrician, 

As soon as the infant is born, we should avoid rough handling, particularly of 


methods used in resuscitation. 


For the last seven years, I have advocated the use of intramuscular injection of 
human blood as a routine procedure in all premature infants. While it is well known 
that trauma with labor causes many hemorrhages, there is still a fair percentage of 
eases without evidence of trauma in which spontaneous bleeding occurs, either as a 
result of hemorrhagic disease with its lack of prothrombin or incompleteness in 
coagulating mechanism, or possible sepsis, syphilis, or other causes mentioned before. 


In all cases of suspected hemorrhage, it is advisable to test bleeding and coagu- 
lation time, and in those cases in which there is a prolongation, repeated injections 
ean be given. The subscapular region is far safer and less painful than the but- 
tocks, and there is less tendency to infection and sloughing. Since instituting this 
procedure, we have had no instance of hemorrhagic disease in the last 400 cases. 

The treatment of intracranial hemorrhage, other than the prophylactic treatment, 
resolves itself into the use of repeated spinal punctures or cisernal punctures. Other 
operative procedures, as a rule, are not to be recommended. 


DR. DUNHAM.—I would like to ask Dr. Wagner what the incidence of hemor- 
rhagie disease was before he began to use these prophylactic injections of blood. 


DR. WAGNER.—I can’t give you the exact figures now. 


DR. DUNHAM.—Among more than 900 infants in my series there were only 


three cases of hemorrhagic disease. 
DR. CLIFFORD.—One in at least 800, and probably 1,000. 


DR. DUNHAM.—So it would seem that the incidence is very low in a large series 


of cases. 


CHAIRMAN HESS.—What did you say the percentage of intracranial hemor- 
rhage was to your total? 


DR. WAGNER.—In sixty-two necropsies, there were thirty-one instances. 


CHAIRMAN HESS.—About 50 per cent—ours ran a little less than that. I 
mention that because of the fact that Dr. Blackfan in his monograph reported only 
eight cases in a total of 163 deaths. Then, looking back in his statistics, I find that 
only forty-three of his 206 reported were two days of age or less when received. 
We receive 70 per cent of our infants in their first twenty-four hours of life, which 
might easily account for the fact that he has such a low percentage whereas you 
and I, in our eclinies, have such a high percentage. Forty-eight and seven-tenths of 
our deaths occurred in the first forty-eight hours after the infants were received at 
the station. 
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DR. DUNHAM.---I want to discuss two subjects: one, the question of mortality 
from prematurity; the other, the importance of having some graphic way of record- 
ing the progress of the infant from day to day. 

When the infant mortality rate for fifteen years (1917-1932) is shown in a 
curve, a satisfactory fall in the death rate under one year is seen. There is, how- 
ever, only a slight tendency for the neonatal mortality to fall. The mortality under 
one day is represented by a nearly straight line, practically no reduction of death 


rate in this age period having been made. Since at least 50 per cent of neonatal 
deaths are due to prematurity, some reduction in the neonatal mortality rate would in 
all probability be brought about by improvement in methods for the care of pre- 


mature infants. 

Two years ago I visited 105 hospitals in a large number of cities throughout the 
United States. All kinds of hospitals were seen, university clinics, general hospitals, 
and children’s and maternity hospitals. In each of these I asked those in charge 
what sort of results they had in the care of premature infants. In a majority of 
the hospitals visited, the answer, whether favorable or unfavorable, was not based 
on figures. In fact, there were only five or six hospitals in which figures were 
available at the time of my visit. At my request, however, figures have been com- 
piled in a large number of these hospitals and sent to me for analysis. 

Before we can draw conclusions as to results of care, however, agreement must 
be reached with respect to criteria for the diagnosis of prematurity. I will not 
attempt a discussion of the different methods which have been advocated for deter- 
mining prematurity because they are all thoroughly discussed in the literature. 
We must obviously agree on some basis for diagnosis which we can all use. Although 
for a number of reasons weight is not the most satisfactory criterion, nevertheless, 
we are almost obliged to use weight as the basis for diagnosis since it is the one 
measurement almost invariably made. Twenty-five hundred grams, or 5 pounds 8 
ounces is the weight that is commonly used as the dividing line between maturity 
and prematurity. 

In the figures I have compiled, I have used 2,500 gm. or under as the basis for 
diagnosis of prematurity. Stillbirths were excluded. Every live-born premature 
infant, whether it lived one second or longer, was included. 

It is very important, when compiling figures on results of care of premature 
infants, to consider the infants in different weight groups, because the mortality 
will vary inversely with the weight of the infant, that is, the smaller the infant 
the higher the mortality rate. I have used the following weight groups: less than 
1,000 gm.; 1,001 to 1,500; 1,501 to 2,000; 2,001 to 2,500. 

In the thirty-five hospitals from which I obtained figures there were 2,609 prema- 
ture infants born, and of that number 957, or 37 per cent, died. The mortality 
varied between 92 per cent in the lowest weight group (less than 1000 gm.) and 
17 per cent in the highest weight group (2,001 to 2,500 gm.). 

In one of these hospitals analysis of the data for a period of five years showed 
that the mortality among premature infants was increasing. This had not been 
previously realized and created much interest among the staff and brought about 
changes in their methods of treating premature infants. 

In a series of 117 premature infants born in the New Haven Hospital the mor- 
tality was found to be 30 per cent, varying between 100 per cent in those weighing 
less than 1,000 gm. and 4.1 per cent in those weighing between 2,000 and 2,500 gm. 

In a short time we hope to have some sort of a program drawn up so that 
with the cooperation of different hospitals and clinics studies similar to these may 
be made. A concerted effort to improve methods of caring for premature infants 
should result in a decrease in neonatal mortality. 
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Some of us are not dealing with as large numbers of premature infants as Dr. 
Hess and Dr. Clifford in their clinies. Many of us have much smaller clinics or only 
a few premature infants to care for in private practice. In discussing the care of 
the premature infant with individual physicians, I sometimes feel that they are not 
getting a bird’s-eye view, so to speak, of the method of treatment they are using. 
We have developed a graphic chart which we find helpful, and I am going to try 
to point out to you the advantages of using some sort of chart even if caring for 
only one infant. (Chart shown.) 

The chart shows graphically for each day of life, the temperature, weight, amount 
of vomiting, total number of stools, composition of the milk as to percentage of 
protein, fat, and carbohydrate, and caloric value per kilogram of body weight and 
total fluid intake. By the use of one of these charts one can see at a glance the 
point at which the infant begins to show signs such as fever, vomiting, etc., and 
the exact time relationship between the symptoms and the food and fluid intake 
on that day. In this way one can often see some slight deviation from the normal 
before it would be noticed if it was necessary, as with the ordinary case history, 
to turn over a lot of pages. I do not present this as an ideal chart, but only to 
point out that a graphic representation of the infant’s course is helpful as a guide 
to treatment. 

I wish to add one more point. Some authorities consider breast milk absolutely 
imperative in the feeding of premature infants; others state that gavage in the 
feeding of premature infants is life saving; some say that the temperature must be 
kept normal (98.6° F.), whereas others say that this is not necessary. I do not 
think one has a right to make any statement unless one has some statistical knowl- 
edge of results of different types of treatment. In the New Haven Hospital clinic 
we use neither breast milk nor gavage as a rule, and I think the mortality rate com- 


pares favorably with other clinics where breast milk is used exclusively and gavage 
is used frequently. 

No doubt many of you have very definite ideas about the treatment of premature 
infants. I hope that you will all compile figures, if you have not already done so, 
and give us the benefit of the methods used backed by figures on results. 


DR. CLIFFORD.—May I just say a word about what seems to be a very minor 
point, but in reality, from the statistical point of view, is of very great importance; 
that is whether we take 5 pounds or 544 pounds as the upper limit of the premature 
infant. 

I can’t give you the figures at 5% pounds, but I can give you an illustration. 
We have a little more than 100 babies per year delivered in the hospital who weigh 
5 pounds or less. We have about the same number who weigh between 5 and 6 
pounds delivered per year. The babies who weigh from 5 to 6 pounds have a 3 
per cent mortality, and the babies who weigh from 4 to 5 pounds have have an 11 
per cent mortality, and thus it increases as the weight decreases. We have had in 
the whole group of babies weighing from 1 to 5 pounds in the last year a 29 per 
cent mortality. If we include the babies up to 5% pounds, we immediately introduce 
50 babies with only two deaths, so that on this basis we could claim a premature 
infant mortality of 20 per cent. 

If we are attempting to reduce the premature infant mortality, we will get a 
more dramatic picture of our results if we limit ourselves to the high mortality range 
of from 1 to 5 pounds rather than include the ones above 5 pounds who do fairly 
well anyway. If we want to produce statistical evidence of improvement in the situ- 
ation, it is just as well to paint the picture as black as it is to begin with. 
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DR. DUNHAM.—If twins are included in mortality statistics the mortality will 
be lower, because a twin weighing, for instance, 3 pounds may be mature and has 
therefore a better chance of survival than a premature infant of the same weight. 


CHAIRMAN HESS.—The question of breast milk feeding is really a social 
problem. In the last year or two our charity cases have run up to about 90 per 
cent. We used to run about 70 per cent. Some of our babies come from the very 
poorest homes, and if we can send those babies home on breast milk or have breast 
milk for them when they get home, it certainly means we are going to have not only 
a lowered mortality but a decidedly lower morbidity. That is one reason we have 
made such a strenuous effort to keep up all the breast milk in the homes we can. 
Also it is ceonomy for us to receive the breast milk from the mothers while their 
infants are in the station. 

What has been said about intracranial hemorrhage by Dr. Wagner and others 
is only too true. Many of them are not diagnosed as intracranial hemorrhage until 
they come to autopsy. Again, we diagnose some intracranial hemorrhage which are 
not. I think the most valuable lessons we have learned have been from our post 
mortems. We have had 77 per cent of autopsies. 


DR. EARL W. MAY (Derrorr).—We have been using adrenalin now for over a 
year and a half, and I believe it has lowered our premature infant mortality. We 
give 1 minim every hour to the very small babies, until they show definite signs 
of activity. That may be for three or four days, and then we give 3 minims every 
four hours. To some of our very weak premature infants we give that right along, 
3 minims every four hours until they are quite definitely active. Then we give it 
every eight hours, then every twelve hours, and twenty-four hours, until it is dis- 


continued. I feel that the adrenal glands are not overly active in these very smell 
premature babies. 


CHAIRMAN HESS.—We do not feed our infants during the first twelve hours, 
and when they are in poor condition not for twenty-four or even for thirty-six hours. 
When they are left at home, there is always the danger that they will be given 
some form of artificial feeding. 

In the four years 1927-1930 the total admissions of newborn and some days older 
premature infants and immature infants was 718. The deaths due to pneumonia 
in this group numbered thirty-six. 

In the three years 1931 to 1933, when the oxygen chamber was in use, the total 
admissions of newborn and some days older premature infants and immature infants 
were 712. Thirty-four of these infants had pneumonia, with eleven deaths. 

In the three years 1931-1933, eighty infants who had graduated from the station 
were readmitted for various causes. Eleven of these infants died. Pneumonia was 
diagnosed in seventeen and was recorded as the cause of death in five instances. 


Summary of Results Obtained With Oxygen Therapy.—Station mortality among 
792 infants. Six hundred twenty-eight, or 79.3 per cent, were graduated. Classified 
as unavoidable deaths were intracranial hemorrhage, 62; congenital anomalies, 18; 
selerema neonatorum, 2; syphilis, 4; athrepsia, 4—aged 13, 17, 51, and 57 days on 
admission, and lived 1 day, 5 days, 3 hours, and 5 days, respectively; and also 44 
infants with vitality so low that they did not survive the first forty-eight hours 
after admission to the station. This latter group included newborns and those sev- 
eral days old upon admission. 

This leaves nineteen infants to be analyzed as to the desirability of classifying 
them as cases in which infections, both primary and secondary, and other patho- 
logie conditions might be directly related to their existence in the station. 
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Atelectasis: 2 newborn infants—lived four and fifty-eight days. 


Pneumonia: 9 cases—7 in newborn infants who died in 6, 6, 9, 12, 25, 38 and 62 


days, respectively. The associated pathologic conditions are given in detail else- 


where. Two were admitted at three and five days of age and lived 85 and 49 days. 

Otitis media: 2 patients admitted with otitis when 6 and 7 days old, and lived 
19 and 7 days. 

Pyemia: 4 cases—two newborn, lived 25 and 16 days; one four days old on ad- 
mission lived 4 days; this infant was in extreme condition when admitted; one ad- 
mitted when 5 days old with omphalitis and with secondary pyemia. 

Cerebral abscess: 1 newborn infant who lived 12 days. 

Thrombosis of the pulmonary vein with infarction of lung: 1 newborn infant 
who lived 16 days. 

Among these nineteen infants are two with atelectasis and two with pyemia (last 
two of whom were undoubtedly infected on admission), all four of which might 
well be considered as unavoidable deaths. The remaining fifteen are classified as 
station mortality and represent 1.9 per cent of all admissions during 1931-1933. 

I had a chemist working for four and one-half months on the study of our 
oxygen chamber. We tested the chamber using very small premature infants, larger 
premature infants, full-term babies, and babies up to six months of age. We treated 
babies with pneumonia and babies with other types of infection, so that we covered 
the field of infants up to six months of age pretty carefully in our preliminary study 
before we introduced the oxygen chamber into our wards. 

The chamber which we use is nothing more than the water-jacketed, electrically 
heated bed which we have been using for the last eighteen years equipped with 
the new oxygen unit which fits on it as a lid. Ordinarily we use two liters per 
minute. Our oxygen costs us a little less than $2.50 for a large tank. We use the 
commercial oxygen, and it costs us about $1.25 per day to run our chamber. 

In no case did we find a higher accumulation than approximately 1 per cent of 
earbon dioxide in the chamber, and that, of course, with the larger infants and with 
those who had a high temperature. Our greatest trouble has been with large 
babies with high temperature in keeping down the humidity. For that. purpose, 
we use with the oxygen unit an ice chamber which is part of the equipment which 
comes with the oxygen unit. According to the size of the baby and the amount of 
fever which he has, it must be refilled with cracked ice every two or three hours 
In the presence of a high temperature in a large infant (a six-month-old baby is 
about the largest you can put in these), we have to add some salt at times to our 
ice to accelerate melting 

The newer beds are aiso equipped with little faucets so that you can hook 
rubber tubing to your ordinary running water in the ward and cool the bed with 
running water instead of ice. 

We believe we have resuscitated a fair percentage of babies who otherwise might 
not have lived, and we do believe our pneumonia statistics are very much better. 


It is a comparatively inexpensive way of administering oxygen. 


DR. C, O. TERRELL (Forr Wortn, Texas).—What was the time after birth 
you began feeding those children? 


CHAIRMAN HESS.—The earliest we feed any baby is the second twelve hours. 
During the second twelve hours in the average infant we start off with six feedings, 
four of water and two of breast milk, from 2 to as much as 15 ¢.c., the amount 
varying with the size of the baby and its reaction to the feeding. The second day 
we feed regularly; our babies are fed every two hours. 
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I want to emphasize a point Dr. Dunham brought out in her chart, that we 
keep track of the total fluids. We think the amount of water the infants get 
should be as carefully noted on the chart as the amount of food they get. 

I also want to emphasize the fact that if you want to run a station successfully 
you must have at least one person who knows the job and who is on it all the time. 
That is the secret of what success we may have had. 


DR. DUNHAM.—May I ask if you would tell us why you use oxygen rather 
than a combination of CO, and O,? 


CHAIRMAN HESS.—Miss Woodward who did my chemistry while testing the 
oxygen unit used the CO, oxygen in her work. We believe we can accomplish every 
thing claimed for CO, oxygen with oxygen alone. I personally haven’t seen any 


advantage otherwise in the use of CO.. 


DR. DUNHAM.—There are, no doubt, indications for using oxygen alone or for 
using CO, and O, combined. I think there is great lack of any evidence, however, 
as to what the indications are since studies of the infant’s blood seem not to have 


been made. 


CHAIRMAN HESS (Slide).—Here are four babies who were in our station at 
one time last summer; admission weight, 865 gm.; birth weight, 825 gm.; admission 
weight, 790 gm.; admission weight, 890 gm. These pictures were taken when they 
were fifty-four, twenty-four, one hundred twelve, and seventy-four days old. Three 
of these babies are alive and doing well today. The fourth contracted pneumonia 
several weeks after graduation and died in another hospital. 


DR. TERRELL.—In these very small children, do you find it necessary to give 
peritoneal fluid to get the amount of fluid intake you desire? 


CHAIRMAN HESS.—We give normal saline or Ringer’s solution, preferably 
the latter, subcutaneously in a very considerable number of our babies, especially 
those difficult to feed because of a respiratory or cardiac difficulty. It is often 
necessary to take our babies off their feedings because of cyanosis. We put nothing 
in the peritoneal cavity but blood, and that infrequently. 

Another type of case, which may help to answer your question, in which we 
starve and use larger amounts of fluid are those with diarrhea, not necessarily 
serious cases of diarrhea. We starve our babies with diarrhea the minute they 
show anything that might be classified as a true diarrheal state, starving them for 
at least twenty-four hours and as long as thirty-six. In such cases you must use 
fluids subcutaneously. 

We used to have a lot of cases of suppurative otitis and a considerable number 
of eases of mastoiditis in the earlier years, but mastoiditis cases in the last four 
years have been unknown to us, and we have very few cases of suppurative otitis. 
That is probably in large part due to the improvement of the ward technic and pos- 
sibly to the fact that when our nurses have sore throats or rhinitis we make them 
stay out of the wards; also we do not open ears, except most infrequently, when 
it is done by an otologist or the resident on the service. We have also reduced spinal 
punctures to a minimum. 

Since we have stopped most operative procedures on these babies, we have had 
fewer complications. We are inclined to overdo working with these babies. Arti- 
ficial respiration is a very exceptional thing. since we introduced oxygen. I think 
one of the greatest dangers is overmanipulation in all its forms. We have discarded 
the Drinker apparatus as impractical for premature infants. 
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DR. A. B. GROSSMAN (CLEVELAND, On10).—I should like to ask Dr. Clifford 
what method of induction of labor they have found to be most successful. I am 
particularly interested to hear that your results from cesarean operation have not 
been very satisfactory. I should like to know what other method you find to be 
better. 


DR. CLIFFORD.—An obstetrician told me two years ago that there were three 
things they needed in obstetrics: One was a method of eliminating the pain in 
labor; one was a method of knowing the size of the baby prior to birth; and a 
third was the method for the induction of labor. 

Although I can’t speak as an obstetrician, the usual routine in our hospital is 
to try eastor oil first; if that doesn’t sueceed, the membranes are ruptured; and 
if that doesn’t succeed, a bag is introduced. 


CHAIRMAN HESS.—Dr. Clifford, have you had any experience with the carbon- 
dioxide oxygen? 


DR. CLIFFORD.—We think it is best to give carbon dioxide and oxygen when 
a respiratory stimulant is needed. In the cyanotic baby certainly there is no lack 
of carbon dioxide, and oxygen alone is all that is needed. 

Will you state specifically what you and Dr. Wagner have already implied con- 
cerning the mental progress of premature infants? Do you feel, provided that the 
premature baby is not delivered to your nursery with an intracranial hemorrhage, 
that it has as good a mental outlook as any other normal baby? 


CHAIRMAN HESS.—With a few exceptions, where something else might enter 
in, such as congenital heart disease or some other condition that might interfere 
with the progress of that child. Potentially, they are normal infants. 


DR. WAGNER.—Or congenital brain defects. 


DR. CLIFFORD.—We would rather see a baby with intracranial hemorrhage die 
than live and be mentally deficient. We should concentrate on trying to reduce 
the number of intracranial hemorrhages we see in the newborn babies. 


I think it may be of interest, in light of what Dr. Wagner has brought out, to 
have on record the statistics Dr. Thomas Goethals has compiled for breech deliveries 
at the Lying-In Hospital. He has reviewed 1,000 breech deliveries, and in the last 
three years he has taken a personal assignment of all breech deliveries. Among 
other things, he has compared the statistics, corrected so that they are comparable, 
of the Lying-In Hospital and various other obstetrical hospitals all over the country. 
When the statistics are so corrected, the breech mortality is just about the same 
whether the deliveries are made in Philadelphia, Boston, or Chicago. 

When he took his cases and classified them according to the infant’s birth weight, 
he found the premature infant, comprising only one-fifth of his total series, con- 
tributed one-half of his breech mortality. It is fair to assume that the vast majority 
of the pathologie findings in those premature breech deliveries were intracranial 
hemorrhages. 

Therefore, when a premature baby presents by the breech, either a manual external 
version and delivery by vertex or even a cesarean section may be indicated because 
of the danger of intracranial hemorrhages and later mental deficiency should the 
child survive. 


CHAIRMAN HESS.—Our figures show a trend in the same direction, our twenty- 
six breech deliveries with a mortality of six. I don’t know how many didn’t live 
long enough to get to our station. 
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DR. CLIFFORD.—It certainly is evident that the interest of both pediatricians 
and obstetricians all over the country is being concentrated on this particular sub- 
ject, and I think it is going to be reflected in our national statistics before very long. 


CHAIRMAN HESS.—Dr. McKitterick has had experience with at least one 
premature that I know about, and I wonder if he has any ideas he would like to tell 
us about. Do you remember what that baby weighed? 


DR. J. C. McKITTERICK (Burimneton, Iowa).—Two pounds, three ounces. 
Aside from the fact that she is very superior mentally, she requires during the 
winter almost constant administration of liver and iron. Apparently she never has 
developed her hematopoietic functions to the point they should be. She is now 
about nine years old. 


DR. R. M. KEMPTON (Sacinaw, Micu.).—I would like to ask what the feeling 
is with regard to the use of pituitrin in obstetric procedure. 


DR. CLIFFORD.—It is a very powerful agent and has to be used in skilled 
hands. Passed out indiscriminately, it is a very dangerous therapeutic procedure. 
Under control it is of very great value in speeding delivery. The premature infant 
is exposed to two hazards during delivery: trauma, which we have concentrated on; 
and the other, an even greater hazard, intrauterine asphyxia. If the placenta begins 
to separate or if the baby has his oxygen supply cut off in utero by any other 
means and suffers intrauterine asphyxia, he attempts to breathe in utero, fills his 
lungs with amniotic fluid and usually either is stillborn or dies very shortly after 
birth. 


CHAIRMAN HESS.—tThere is one thing worth emphasizing from the obstetric 
standpoint. We believe that allowing the cord to pulsate for at least two or three 
minutes after birth, if the baby can be properly protected, is of very great value 
to the baby. 


DR. CLIFFORD.—That is a point that is very difficult to settle; some hospitals 
routinely insist that the cord stop pulsating before it is cut. It has been the routine 
in our hospital to clamp it off as soon as the baby is delivered. It has been sug- 
gested that the reason the babies in cesarean section do so poorly, is that the cord 
is not allowed to stop pulsating and to empty its volume of placental blood into 
the fetus. All that has to be investigated. Certainly, some obstetric writers 
have explained the apparent discrepancy in the data on the blood of the newborn 
on that basis. That is, if you do not clamp the cord and wait until it stops pul 
sating, you may get a polycythemia and quite severe icterus neonatorum in the course 
of the first two or three days. If you clamp the cord immediately, the blood count 
at birth will be approximately four million, no polycythemia, and you will encounter 
a very low incidence of icterus neonatorum. There is supposed to be an 80 per cent 
reduction in the incidence of severe icterus neonatorum when the cord is not al 
lowed to stop pulsating. 


DR. KEMPTON.—Is alphalobelin a good product? 


CHAIRMAN HESS.—We did some experimental work with it, and then also had 
occasion to use it over a period of something like six months, six or seven years ago 
when it first came into general use. We are very much afraid of it. 


DR. CLIFFORD.—Resuscitation in the newborn is a problem of greater impor 
tance today than it was a number of years ago. 
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Dr. Frederic C. Irving in a very extensive survey took five hundred district 
deliveries and investigated the records of resuscitation. He found that 90 per cent 
of the babies cried the minute they were born. The only anesthesia the mothers 
had received was ‘‘ bulgarian’’ and a few kind words. They had their labor without 
the help of any drugs whatsoever. When he investigated the so-called twiligat sleep 
series, when morphine and scopolamine were used, he found that 6) per cent of 
the babies had to be resuscitated as opposed to 10 per cent in the first mentioned 
series. With the present analgesia that is being used, which is pentobarbital or 
nembutal with or without scopolamine, 40 per cent of the babies had to be resusci- 
tated. The obstetricians expect it and take that into consideration as the price 
paid for analgesia. 


This change in obstetric practice has changed the pathology of diseases of the 
newborn. When the mother was conscious of her labor and was becoming exhausted, 
when the obstetrician was conscious of the mother’s suffering, and when labor was 
long and drawn out, there was a tendency to shorten the last stage of labor and 
deliver instrumentally with its resultant increase in intracranial hemorrhage. Now, 


with the mother completely free from pain and out of the picture, the cervix can 
be allowed to dilate to its full extent and labor take its normal course. The incidence 
of midforeeps and high foreeps deliveries in our hospital has been reduced to 
practically zero since the advent of successful analgesia. The incidence of intra- 
eranial hemorrhage is now so low we have difficulty in finding a case to show the 
students. Thus, the change in obstetric practice has eliminated intracranial hemor- 
rhage to a large measure, but it has substituted asphyxia and the problem of 
resuscitation. The mortality and morbidity are lower under the present routine 
and therefore it is a fair exchange. 


DR. GROSSMAN.—Does avertin have any effect on the child? 
DR. CLIFFORD.—It stops labor immediately. 
DR. KEMPTON.—Have you seen any difficulty with sodium amytal? 


DR, CLIFFORD.—You may not have heard of the research Dr, Irving has con- 
ducted on these various analgesics. He took 100 patients in each series. To the 
first*he gave pentobarbital and scopolamine; to the next he gave sodium amytal 
alone or in combination with something else; to the next, avertin; and so forth. 
He found that sodium amytal was good, but that pentobarbital with or without 
scopolamine and rectal ether was better. There were less failures as far as analgesia 
was concerned, there was less excitement on the part of the mothers, and the babies 


showed less need for resuscitation. 





REPORT OF THE COMMITTEE ON HOSPITALS AND 
DISPENSARIES 


SocraL SERVICE: SUPPLEMENTARY REPORT: 
GENERAL SUMMARY 


Dr. Clifford G. Grulee, Chairman; Dr. Murray H. Bass; Dr. L. R. 
DeBuys; Dr. Roger H. Dennett; Dr. Henry Dietrich; Dr. Lewis Webb 
Hill; Dr. George F. Munns. 


SOCIAL SERVICE 


HIS report includes not only the original thirty-five hospitals but also three 

which are included in a supplementary report. 

Of the thirty-eight hospitals, thirty-five have social service departments (Table 
I). One has no social service department; one carries on social service work, but 
not as a separate department; one failed to reply. Among those in charge of 
social service work, only seven indicate that they have had definite social service 
training. This department is conducted in sixteen instances by nurses, in one in 
stance by a physician, and in seven instances by individuals having college degrees. 
In five instances no reply to ‘‘qualifications’’ was given. It is surprising that only 
one-fourth of the repiies indicate that those in charge of the social service work 
have had special training. Physicians and nurses are no more qualified for the 
direction of social service work, unless they have had special training, than social 
service workers are qualificd for nursing or medicine. 

In each of the thirty-five hospitals the social service worker is a full-time worker. 
The number of social service workers in the respective departments varies from one 
to fourteen; the usual number being from two to four. In only four instances are 
these part-time workers. 

Sixteen hospitals investigate all patients who come to the hospital; two investigate 
all except private cases; two investigate only free and part-pay patients. Thus, 
twenty hospitals investigate practically all their patients since the number of 
private patients is so few as to be negligible in most of these hospitals. 

In thirty-one of the hospitals interviews with parents are held; eight investigate 
the homes in all cases; and twenty-four, in special cases. One even provides monthly 
home visits. In ten instances the hospital social service investigates the ability 
of the patients to pay, while twelve make no such investigation. Two investigate 
by special social service workers; three, by the admitting officer; one, by the judge 
of the county; and three, on free cases only. 

As to case history taking, nineteen take a social history in all cases; twelve file 
this social history with the medical history; two file part of it; two, summary; 
and one, by request. Eighteen file their social histories with the bedside notes, 
and in twenty-two hospitals and abstract is filed with the history of the case. 


Concerning convalescent care (Table IT), the social service arranges for this care 


in twenty-six hospitals; among others, only in some cases; and in five, not at all. 


Twenty-nine hospitals have convalescent institutions available; in one a small charge 
is made. Twenty-six have foster homes; one, for pay patients only. In twelve 
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instances arrangements for convalescent care are adequate, while in twenty-one they 
are not; and one answered ‘‘fair.’’ Concerning the follow-up of cases, twenty- 
six follow up all cases, while nine follow up cases as indicated by the need or desire 
to do so. In thirty-six instances, the social service workers assist in returning the 
patients for further hospitalization if that is necessary. 


TABLE II 








CONVALESCENT CARE BY S. S. l VOLUNTEERS 
aaa FOSTER FOLLOW| RE- 

Hosp.| AR- | CONV. INST. | owes FACIL.| yp | CALL 

ANG | . 

| RANGE | AVAIL] USE | AVAIL) use | “2 | NO. 

Yes Yes | Yes | Yes | Yes | No Yes Yes | No| _. | Yes 
Yes Lim. | Yes |Pay patients} No Yes Yes | Yes Yes 
Yes Yes | Yes | Yes | Yes | Yes | Yes Yes | Yes No 
Yes Yes | Yes | Yes | Yes No Yes Yes} 30 | Yes 
Yes Yes | Yes | Yes | Yes | No Yes No No 
Yes Lim. | Yes | Lim. | Yes | No Yes Yes| 85 | Yes 
Yes Yes Yes | Yes | Yes | No Yes Yes| 4-5 | No 
Yes Yes | Yes | Lim. | Yes | No | Some Yes 


Yes Yes | Yes | Yes | Yes | Yes Some Yes 
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Yes | | | 
Yes Yes Yes _ | No Yes 





Yes Yes Yes No Yes 
Yes Yes Yes Yes* | Yes 
No Yes | Yes | Yes Yes 
Yes Lim. Yes 5 Yes 
No No | -- Yes 
Yes Yes Yes | Yes | Yes | Yes Yes 
Yes Yes Yes | Yes | Yes | Yes | Yes 
Yes Yes Yes | Yes | Yes | No Yes 
Yes Yes Yes | Yes | Yes | Yes | Yes 
Yes Yes Yes |No | Yes | Yes 
Yes Yes Yes | No _ Fair | 8. C. 
No 
Some (No -. | Yes | Some! No Some 
Yes Yes Yes | Lim. | Ocea.| Yes | Yes 
By req. Yes | Yes | Yes | Some|No | Yes 
No Yes Yes | Yes | Yes | No Some 
Yes Some, Yes | Some! Some | No Yes 
Yes Yes Yes | Yes | Yes | No If nee. 

31 | Yes Yes | Yes | Yes | Yes | Yes | Yés 

32 | Some | Yes Yes | Yes | Yes | Yes | Some 

33 | Yes Yes Yes |No | - | Yes | Yes 

34 | By req.) -- _ wa _— Yes | Yes 

35 | No No -- | Yes | Yes | No Yes 

36 | Yes No -- | Yes | Yes |No_ | By req. 

37 | Some | Some chg. | No |No_ | If nee. 

38 | Yes | Yes | Yes | Yes | |No | Yes 


*Except diabetic and cardiac 



































Twenty-five departments use volunteers indoors, and eleven do not. The number 
of workers varies from one to eighty-five, the usual number being four. Twenty- 
one employ volunteers outdoors, and twelve do not. The number varies from one 
to thirty, the usual number being three. 

In twenty-five instances the social service is supported by hospital funds (Table 
III); in five, by outside funds; and in five, partly by the hospital and partly by 
outside funds. Twenty-two have a lay committee in charge of social service; ten 
have a physician on this committee. In twenty-two instances, the social service is 
represented on the board of managers. 
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Thirty-four of the thirty-eight hospitals have social service workers in the dis- 
pensary (Table IV); the number varies from one to twenty, the usual number 
being two. In only six hospitals are the workers for the dispensary only. In 
eighteen instances all new cases are seen by social service workers; in nine those 
selected by the physician and in six only special cases. Nineteen take a social his- 
tory on all patients; fourteen send all such histories taken to the physician; in two 
instances this is done by request only, and in one instance only a summary is sent. 
In fourteen instances only the important case histories are sent to the physician; 
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four give verbal reports, and two give verbal reports if requested. Eighteen file the 
social history with the clinical record; one files a summary, and one files part of a 
history. Twenty-three keep a separate file for social histories, and twenty-seven 
keep these histories in a permanent file. 

Twenty-nine departments make home visits; two, occasionally; and in one in- 
stance the city health nurse makes the home visits. In twenty-nine instances these 
home visits are made to check conditions, and in two cases they are occasional. 
Twelve make calls to check ability to pay; two occasionally and one on free cases 
only. 
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Twenty-seven use volunteers in the social service (Table V); the number varies 
from one to ninety-one; eighteen have twenty or less and these work from one-half 
to six days per week for the fifteen dispensaries which reported. Only five have 
irregular attendance. In twenty-four instances these workers are trained as follows: 
seventeen, by the director of social service; two, by the head nurse; two, by a regular 
worker; one, by the superintendent; and one, by the assistant superintendent. In 


one instance no training is given. In twenty-three instances, these volunteers are 
said to be satisfactory. In the one case in which they are said to be not satis- 
factory, they are not trained. In one instance the work is said to be fair, and in 
one, the volunteers have been introduced too recently for a report to be made. The 
work of the volunteers is as follows: In nine dispensaries they assist the doctors 
and nurses; in sixteen they do clerical work of typing and filing; in seven they do 
follow-up work, and in ten they take histories on the patients. In seven they form 
the motor corps; in four they help with the occupational therapy, and in fourteen 
they do reception room work. In four they work in the record room; one runs 
errands; in eleven they do secretarial work; one does social case work, and in three 
they take care of supplies. 


Summary 


If there is one place where social service work would seem to be necessary, it is 
in a children’s hospital; it is interesting to note how generally the children’s hospi- 
tals in this country and Canada are aware of the fact. It is peculiar, however, that 
they have not considered it necessary to employ persons specially trained in social 
service work in so many instances. Only 20 per cent of them have such service. 
However, the social service worker is, practically in all instances, a full-time worker. 
We find it impossible to judge whether the number is adequate from the figures 
given. 

The extent of investigation of patients by the social service seems to vary some- 
what with respective local conditions, but generally the situation seems to be ably 
handled. In comparatively few, however, is the ability of the patients to pay de- 
termined by the social service worker. 

There is considerable variation in types of social histories and in the disposition 
of these. On the whole, there seems to be adequate cooperation with the medical 
staff with respect to the social histories in these hospitals. 

It is surprising that such a large number of hospitals have convalescent care 
for their children, but it is not surprising that in most instances the available beds 
are inadequate. Only in recent years has convalescent care of hospital patients 
begun to receive the amount of attention which it deserves, perhaps partially be- 
eause of the fact that it is so much cheaper to care for a convalescent in a con- 
valescent home than in a hospital. Foster homes are used in many instances, and 
here too the service is inadequate to meet the need. The follow-up of these cases 
is quite satisfactory, and in every instance the social service is used for recall of 
patients to the hospital. 

Volunteers are employed in practically all of the hospitals. They are employed 
both indoors and out and are assigned to various duties, such as maintenance of 
libraries, occupational therapy assistance, assistance in recording and caring for 
histories and records, transportation for patients, ete. The support of the social 
service is in most instances by the hospital itself though in some instances it is 
earried on by outside agencies. It is a surprising fact that in only ten instances 
is there a physician on the board in charge of social service. This would seem to 
be a strange oversight on the part of those in charge of social service and should 
be corrected. 
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The social service in the dispensaries of these hospitals is carried on very much 
the same as it is in the hospital, both as to social histories and home visits. The 
volunteer work is quite extensive, but the type of work assigned to volunteers is 


most varied. 
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SUPPLEMENTARY REPORT 


THREE HOSPITALS OMITTED IN THE ORIGINAL REPORT 


Three children’s hospitals omitted in the original survey are considered in the 
following report. These hospitals are located in Oregon, Texas, and Pennsylvania. 
In the combined reports thirty-eight children’s hospitals in this country and Canada 
are considered. 

Professional Staff.—Patients in the wards are under the exclusive care of phy- 
sicians appointed to the attending staff in each hospital. 

Two hospitals have specialists on the attending staff in all specialties considered 
in the original report; one lacks an attending psychologist and a specialist in oral 
hygiene. In one instance the specialists visit at regular intervals; in the case of the 
other two they are often ‘‘on call’’ only. In one instance the medical director is 
employed full time; otherwise there are no full-time physicians on the attending 
staff, and none receive a salary except in one instance in which the pathologist, 
roentgenologist, and dentist are paid a salary. The attending staff has duties in 
the dispensary in each hospital. 

House Staff—Among the house staffs these hospitals report four, three, and one 
residents, respectively. Each one serves for one year and has definite dispensary 
duties. One hospital requires preliminary training of at least one year of pediatric 
interneship; two require only one year of rotating interneship. The salaries are re- 
spectively $100.00, $75.00, and $40.00 per month. Women are not eligible for the 
residency in one hospital. Only one employs an assistant resident. In this instance 
one year of preliminary general interneship is required. The length of the service 
is one year; women are eligible and the salary is $40.00 per month. 

One hospital employs no internes but has four residents. The other two hospitals 
employ two and eleven internes, respectively. In both of these hospitals women are 
eligible. Salaries are $25.00 and $17.00 per month. Interneships are open to grad- 
uates of class A schools. The length of the service is one year ‘n each, and in 
both hospitals the interne has duties in the dispensary. 


Two of the hospitals are connected with a medical school; the third affords op- 
portunity for study to postgraduate students. Clinics and ward rounds for students 
are held in each hospital. These are also open to practicing physicians. One 
hospital has a definite course of postgraduate instruction. 


Clinical and pathologic conferences are held regularly in two hospitals; these 
oceur once weekly. One institution has no pathologic conferences. 

The two hospitals employing internes afford them special instruction in x-ray 
work and in the pathologic, bacteriologic, and serologic laboratories. This instruc- 
tion is chiefly in diagnosis. There is no special instruction in physiotherapy 
except in one instance where it is available if the interne is especially interested. 
Neither hospital affords special instruction in diet and nutrition other than that 
available on any general medical service. 

Medical libraries and facilities for research are available in each hospital. 

One hospital does not have observation wards; instead, individual rooms are used 
for isolation in suspected contagion. 

Routine blood counts, urinalyses, histories, physical examinations, vaginal smears, 
von Pirquet or Mantoux tests, and Wassermann and Kahn tests are performed be- 
fore admission to the wards in one hospital, one omits the von Pirquet and Wasser- 
mann tests. Only one takes routine throat cultures for B. diphtheria, One hospital 
did not reply to this portion of the questionnaire. 
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Two hospitals send special cases such as pneumonia, acute upper respiratory in- 
fections, impetigo, erysipelas, etc., to the general wards but use the isolation room 
system if precaution is indicated by the particular case. One does not admit gon- 
orrheal vaginitis; two do not admit gonorrheal ophthalmia. One hospital did not 
reply to this section of the questionnaire. 

Superintendent’s Section.—Each hospital is located in a residential district—one, 
in a quiet, good district; one, in a noisy, poor district; and one, in a moderate 
district. None of them have playground facilities in the grounds of the hospital. 


The respective bed capacities are seventy-five, eighty-two, and seventy-five, in- 
cluding cribs and bassinets. The age limit for patients in two hospitals is fourteen 
years, and in one there is no age limit (probably refers to general hospital with 
which it is associated). Two have special wards for medical and surgical cases only ; 
none have special neurologic wards; only one has special wards for otolaryngologic 


cases. None have special wards for contagious cases. 

Some types of illness are excluded in each hospital. One excludes pulmonary 
tuberculosis, contagious diseases, and acute infectious venereal diseases. A second 
excludes tuberculosis, chronic mental cases, and contagious diseases unless the patient 
ean afford a day and night nurse. The third excludes primary syphilis, gonorrhea 
and active tuberculosis, impetigo, scabies, and the contagious diseases. Only one 
maintains a ward for contagious diseases. 

The total number of patients admitted to each hospital in 1932 were 2,228, 
9,635, and 2,235, respectively. In the same order hospital deaths were 73, 280, 
and 111. All hospitals accept both colored and white children. They are segregated 
in one hospital. One hospital does not have private rooms for children; the other 
two have nine and eighteen, respectively. 

One hospital derives 96 per cent of its funds from the state, the remainder 
from patients; one, from the state (3314 per cent), endowment, community chest, 
and patients; one does not reply. The cost per patient per day in the respective 
hospitals is $4.58, $4.82, and $3.50. 

The superintendent is a physician in one hospital; a registered nurse, in the 
second; and a layman, in the third. 

Nursing.—Only one hospital maintains its own complete nursing school; the 
course is for three years; and the average number of student nurses is 117. How 
ever, the other two hospitals afford instruction to affiliates from other schools. The 
section of the questionnaire concerning the number of duty nurses assigned to va- 
rious wards and the length of their assignments and proportion of number of 
nurses to patients was not answered in two of the questionnaires. The third in 
dicated that the proportion of nurses to patients is sufficient for efficient care. 

Operating Room.—The operating rooms are in charge of experienced graduate 
nurses in each hospital. The number of operations in the last fiscal year was 
1,691, 6,419, and 1,787, respectively. 

Student nurses are given instruction in the preparation of infant foods in each 
hospital. The length of the assignments in the respective hospitals are five, four- 
teen, and thirty days. Two hospitals afford instruction in the preparation of chil- 
dren’s diets, the length of the respective assignments in each course being five and 
fourteen days. Two hospitals afford all nurses practical experience in the social 
service department. This is two weeks’ assignment in one and a month’s assign- 
ment in the other institution. 

Student nurses are not assigned to night duty in one hospital; the other two 
permit them to go on night duty during the latter part of the first year. 
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A graduate nurse is in charge of the wards during the day in each hospital. 
Student nurses serve in this capacity at night in two of the hospitals. Supervising 
nurses are also employed in each hospital, the number being five, ten, and one, re- 


spectively. 

The total number of hours devoted to classroom, laboratory, and demonstration 
work is sixty hours for the three-month affiliate course in one hospital, 489 hours 
for the three-year affiliate course in the second, and 803 hours in the third hospital 
which maintains its own complete school. Although one hospital does not have its 
own complete nursing school, through cooperation with a university group a three- 


year course in pediatric nursing is available. 

Postgraduate instruction in pediatric nursing probably is available in each hospi- 
tal although none of them states that there is a definite course in that type of 
instruction. 

None train nursery maids; none afford opportunity for training in an affiliated 
nursery school or kindergarten; and none use ‘‘ward helpers’’ on any wards. 

Separate towels, thermometers, and wash cloths are provided for each infant 
and child in all hospitals except one which does not provide a separate ther- 
mometer for each older child. In all hospitals separate gowns are provided for 
handling each baby and used only for that baby when ‘‘deemed advisable’’ or in 
infected cases. Ordinary isolation technic is used in all hospitals to prevent cross- 
infection. 

X-ray Facilities—Each hospital has x-ray diagnostic facilities although in one 
instance the x-ray department of another hospital four blocks distant is used. 
Full-time technicians are employed in each department, and the facilities of the 
respective departments are available at any time during the day or night. All de- 
partments are equipped for high-speed, superficial and deep radiography, and all 
have a fluoroscope, are able to take stereoscopic plates, and have a portable machine. 

Internes do x-ray work for one month as part of their regular training in one 
hospital; in another the work is optional; and in the third it is not available. 
Two hospitals consider that their x-ray equipment is adequate; the third, of course, 
has no equipment of its own. The hospital x-ray departments also serve the dis- 
pensary in two hospitals, and outside physicians, in one instance. 

The number of x-ray plates taken during the last fiscal year were 1,070, 4,122, 
and 589, respectively. The number of deep and superficial treatments in one in- 
stance was eleven; in another 1,403, and in the third there was no reply. 

Laboratory Facilities—Each hospital has a director in charge of all laboratory 
work. In two instances he is a full-time director. In one instance he is available 
only four hours daily. 

Pathologic Facilities—Two have full-time directors of the pathologie laboratory. 
Three have full-time technicians for the pathologic laboratory. Internes do routine 
laboratory work in none of the hospitals. 

Each hospital considers its facilities adequate for its needs. There are avail- 
able facilities for research work in two hospitals. The number of autopsies per- 
formed as compared to deaths during the last fiscal year was respectively as fol- 
lows: 50:73, 117:280, and 30(?) :51. 

Clinical Laboratory.—There are full-time directors in two hospitals and full- 
time technicians in three. 

In no instance do internes perform routine laboratory work. Blood chemical de- 
terminations are done in all laboratories. Satisfactory ‘‘fume hoods’’ and colorim- 
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eters are available in each laboratory, and each has satisfactory equipment for basal 
metabolism tests. Each laboratory reports that it considers its equipment adequate; 
all have facilities for research work. 

Bacteriologic Laboratory.—Only one hospital has a full-time director; all have 
full-time technicians. The internes in no instance do routine bacteriologic work. 
All have electric incubators; two make their own media; and one buys them from 
a supply house. 

Two laboratories keep animals for experimental work. All consider that their 
laboratory facilities are adequate for their needs; two have facilities for research 
work. 

Serologic Laboratory.—There is a full-time director in only one instance. All have 
full-time technicians. In no instances do internes perform routine Jaboratory work. 
Wassermann and Kahn tests are made in each laboratory. All laboratories con- 
sider their equipment adequate for their needs, and two provide facilities for re- 
search work. 

Laboratory (Miscellaneous).—Two have facilities for simple photography, and 
one, for color photography. One has facilities for motion picture photography. An 
electrocardiograph is available in each hospital. 

Physiotherapy.—aAll hospitals have facilities for physiotherapy, and in each the 
department is separate. There is a full-time director in one department and a 
full-time technician in another. No department has both a full-time director and a 
technician. 

All departments have facilities for dry heat, moist heat, massage, ultraviolet 
light, diathermy, and electricity; in each instance they may be used at the bedside. 

Diet Kitchen.—All have graduate dietitians in charge of the department... The 
dietitian has entire charge of the menus in two hospitals, but only the special diets 
in one. 


**Standard special diets’’ are prepared by cooperation of the dietitian and the 
medical personnel in all hospitals. 

Social Service.—This is included in the special report along with that of thirty- 
five children’s hospitals covered in previous reports. 

Occupational Therapy.—This activity is lacking or poorly developed in all hospi 
tals. 


Education.—Schooling is provided for children by a public school teacher in one 
hospital. In the second this work is done only by volunteer workers and in the third 
is available only to cardiac patients and is carried on by a university student 
teacher. 

Provision is made for the play activities of convalescents in only one hospital, 
and in that instance the work is performed only by volunteers. 

Dispensary.—General: Each of the three hospitals not included in the first re 
port maintains an associated dispensary in the same plant with the hospital. One 
dispensary occupies four floors; in the others, two each. The dispensary occupies 
the entire building in each instance. The number of waiting rooms is respectively 
6, 2, and 4. The number of examining rooms, sixty, twenty-six, and ten. One has 
no isolation rooms. 

The average daily clinic attendance in the same order is 425, 150, and 221 per- 
sons, and the total attendance for the last fiscal year, 20,000, 9,205, and 67,569 per 
sons. Discrepancies appear in the figures reported to us in two instances, for 
obviously a daily attendance of 425 when the clinic is open six days weekly, as it is 
in each instance, would equal a total of considerably more than 20,000 for the year, 
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and the same thing is true when attendance figures are reported at 150 daily and 
9,205 for the year. New patients in each clinic reported for the last fiscal year 
are respectively 12,000, 4,311, and 4,988 individuals. 

Few cases in any instance come from more than thirty miles away. None are 
seen only by appointment. All charge a fee of 25 cents for the first visit and 10 
or 25 cents for subsequent visits. In each dispensary patients who are able to pay 
physicians are rejected. Eligibility is determined by social service departments. 

Organization: Two dispensaries have medical directors and in each instance, he 
is direetly connected with the associated hospital. 

Each dispensary has available specialists in practically all specialties listed in 
the questionnaire. Pediatricians are in regular attendance in each instance, and 
general medical clinics are held daily. Specialty clinics are not held daily in any 
dispensary. Usually they are held once or twice weekly, except in one instance in 
which the eye clinic is held daily. 

Special: The professional staff serves in both hospital and dispensary in two 
instances; one did not reply. Each dispensary obtains and files case records on all 
eases, and these clinical records accompany the patient if he is admitted to the 
hospital. 

All refer patients discharged from the hospital back to the clinic for follow-up, 
and the hospital records are availabie there if they are needed. In only one instance 
are all cases first seen by the medical department. 

In each instance cases suspected of contagion are immediately put into isolation. 

Medical students receive instruction in each dispensary. In each instance the 
dispensary is organized into special clinics, such as cardiac, nephritic, diabetic, 
tuberculosis, etc., as listed in the original report, and all can offer service in prac- 
tieally all of the usual specialties. Two dispensaries maintain separate clinic ses- 
sions for infants. 

Laboratory Facilities; Clinical: Two dispensaries use the hospital laboratory. 
One has its own laboratory but does not consider its facilities adequate. 

Blood, urine, and stool examinations and blood chemical analyses may be made 
in each dispensary. None of the three dispensaries has a special laboratory for 
serologic or bacteriologic work. 

Photographs are taken in the dispensary in one instance. One dispensary has a 
separate x-ray department but may also use the hospital department. As previously 
noted these departments are considered adequate for their needs. Two have 
facilities for physiotherapy in the dispensary. 

Nursing: There is a head nurse in charge of each dispensary; two hospitals have 
supervising nurses as well. Two employ no other graduate nurses. One employs 
seven graduate nurses in addition to the head nurse and supervisors. Two train 
students and postgraduate nurses in the dispensary. In no instance is home visiting 
earried on by the nurses. 

Student Nursing—Training: One dispensary has no student nurses on duty. The 
other two employ eight, ten, and three, respectively. The length of the service in 
the same order is two and one months. All student nurses get experience in all de- 
partments of the dispensary in these instances. In no instance do student nurses 
do home visiting. 

Social Service: Each dispensary has a social service department, the number of 
workers being respectively three, two, and six. In only one instance are these 
workers used only for dispensary cases. In only one instance are all new patients 
first seen by the social service department. However, each reports that social 
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histories are taken in all patients seen, and these histories are available to the at- 
tending physicians. Social histories have a permanent separate file in each clinic. 
Social service makes home visits in two instances. 

All dispensaries use volunteers. They are in regular attendance, and their work 
in each instance is considered satisfactory. 

Dietitian Service: Two dispensaries have dietitians assigned them, but only one 
for the dispensary alone. These dietitians see new patients only when they are 
referred by the clinicians, and, if it is necessary, they are seen at proper regular 
intervals thereafter. 

One dispensary supplies practical teaching in the preparation of diets to the 
dispensary patients. 

GENERAL SUMMARY 


Thirty-eight children’s hospitals in the United States and Canada have been 
reviewed in previous reports. One of these hospitals was closed some time before 
the publication of the first report. 

All of these hospitals are located in large cities with two exceptions, the Chil- 
dren’s Hospital of Iowa City and the Children’s University Hospital of Ann Arbor, 
Mich. These two hospitals are teaching institutions in connection with medical 
schools. Three of the hospitals are in Canada, thirty-eight (now thirty-seven) are 
in the United States. The distribution of the hospitals is not even, the northeastern 
part of the country having the largest number of these institutions. We find only 
nine west of the Mississippi River, and four of these are on the Pacific coast. The 
others are to be found one each in Kansas City, Iowa City, Denver, and Saint 
Louis. We might add the one in Winnipeg, Canada, to this group. The total 
number of beds in all hospitals is divided as follows: 500 to 600 bassinets; 1,500 
to 1,600 cribs; and 3,700 to 4,000 beds. Private rooms constitute only about 8 per 
cent. Wards predominate and about 60 per cent of the wards are divided into 
cubicles. 

The institutions are usually located in fairly good neighborhoods. The cost per 
patient per day varies from $1.87 to $9.21. 

As near as can be estimated from the White House Conference statistics, chil- 
dren’s hospitals contain approximately one-fifteenth of the beds for children in the 
country. We may be sure that all beds reported as for children in children’s 
hospitals are used for children. Quite the contrary is true in general hospitals, 
and the statistics derived from those sources are unreliable, so that it is altogether 
likely that the beds in children’s hospitals constitute more nearly one-tenth than 
one-fifteenth of the hospital beds for children in the United States. We note with 
interest that only a very small proportion of the beds, not to exceed 8 per cent, 
are in private rooms. It should be borne in mind that private rooms are by no 
means always used for the care of private patients, for in most children’s hospitals 
these private rooms are often used for the care of seriously ill children; frequently 
these are charity cases. This fact brings out another very definite characteristic 
of the children’s hospitals of this country, that they are essentially charity hospi- 
tals. We are pleased to report that in most of these children’s hospitals medical 
teaching is done. Many of them are under the direct control of medical schools, 
and many more are used for teaching purposes by medical schools. All physicians 
know that where such teaching facilities are provided in hospitals, the care of the 
patient is usually far above the general level of the care of patients in other hospi- 
tals of the same community. These facts in themselves speak very strongly for 
the excellence of the children’s hospitals. 

The hospitals derive their income from various sources. Many of them are city, 
state, or county institutions. Others are supported by local communities, and others, 
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largely by funds from endowment. No children’s hospital so far as we are able 
to determine is at all near self-supporting. As a rule, the income derived from 
patients is an exceedingly small proportion of the total income. We doubt if any 
children’s hospital in the United States or Canada derives 5 per cent of its income 
from patients. 

As far as the personnel of the hospitals is concerned, we should first consider the 
superintendents. The position of the superintendent in a modern hospital is one 
which requires excellent technical knowledge and much special training. Many of the 
superintendents of hospitals have grown up in hospital work, and the primary 
object of their early training has not necessarily been to fit them for that position. 
The time is fast approaching, however, when we must expect the superintendents 
of hospitals to be specially trained individuals and we will not choose them because 
they happen to have been previously associated with the hospital in some other 
eapacity in which they showed good ability. One finds that among the group acting 
as superintendents of the children’s hospitals a rather large number have been 
registered nurses. There is, of course, no reason why a registered nurse or a 
physician might not make a good hospital superintendent, but the fact that an in- 
dividual is a physician or a registered nurse is no special recommendation for such 
a highly specialized position. We have no means of knowing whether the superin- 
tendents of these children’s hospitals have had special training or not. 

The attending staffs are adequate in practically every institution and are prob 
ably as good as can be obtained in the community since most of the hospitals are 
in connection with medical teaching centers. 

As to the house staffs, there is a rather general recognition of the need for 
residents and the functions usually assigned to them. Many employ assistant 
residents as well, and all provide for interneships. It should be said, however, that 
some of the children’s hospitals have internes who take part-time rotating services 
in general hospitals. Where this is true, the length of the service in the children’s 
hospital is usually so short that the service to the hospital is practically of no value 
and the amount of knowledge gained by the interne is so small as to be only mis- 
leading. Interneships for less than six months should be abolished. 

As previously mentioned, the children’s hospitals probably have been among the 
first to recognize and meet the responsibilities of all hospitals in their communities. 
They not only take care of a large number of charity cases, but they provide 
means for teaching physicians and medical students; many have courses for nursery 
maids and laymen to an extent that is not duplicated to our knowledge in other 
hospital groups. In other words, the teaching facilities in children’s hospitals as 
viewed by our present standards are excellent. One of the essential functions of 
the children’s hospitals is to disseminate knowledge regarding the child to all 
groups of the population. In general this work is well done. 

The exact equipment and facilities of a hospital are difficult to determine from 
a questionnaire, but, according to the questionnaires which we have reviewed, it 
seems to us that these facilities are modern and adequate in most instances and 
that every means is taken to protect the children in these hospitals. The replies 
indicate that almost any type of case, if it is not too infectious in nature, may be 
brought into «a children’s hospital and there receive efficient care. Many of the 
children’s hospitals either have their own contagious wards or have access to, and 
cooperate with, contagious hospitals. 

In considering the nursing facilities offered by the children’s hospitals in this 
country, we cannot formulate opinions from information concerning these hospitals 
alone. We must remember the somewhat frequent inadequacy of pediatric training 
for nurses in the general hospitals of this country and must also realize that many 
of these general hospitals send nurses to our children’s hospitals for their pediatric 
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training. A comparatively small number of hospitals have the three-year courses 
in pediatric training. Probably more of these courses are needed to provide special 
pediatric training for head nurses in wards in general hospitals or in the children’s 
hospitals. We can only say that the number of nurses trained in the children’s 
hospitals is probably too small to meet the demand for them and that this is not so 
much the fault of the children’s hospitals as of the general hospitals which have not 
developed adequate facilities for the care of children and therefore make arrange 
ments with children’s hospitals whereby their nurses may receive only short and 
often inadequate training in case they expect to continue in children’s nursing. The 
training that nurses receive in the children’s hospitals, of course, varies greatly, 
but on the whole it seems to be adequate in proportion to the amount of time spent. 
The hospital training, in the hands of graduate nurses in all institutions, seems to 
be open to a few criticisms. One great criticism, however, is that most of the 
children’s hospitals have not given sufficient attention to instruction in normal 
child psychology and behavior, and comparatively few afford these nurses any 
experience in kindergarten or nursery school work. 

As a whole, the physical equipment of the hospitals is good. Four-fifths of them 
at least have physiotherapy departments. The diet kitchens seem to be adequate. 
Occupational therapy and schooling are available in about half of the hospitals. 
In a few instances there is considerable room for improvement in these depart- 
ments, as they can be important units in any hospital. It is rather surprising 
that more do not have them. Recreational facilities for convalescents are varied, 
but again this is a weak department in many instances. X-ray facilities on the 
whole are good. The laboratory and pathologic departments apparently are fairly 
adequate. In many instances there is considerable room for improvement. It would 
seem to be relatively simple for many of these hospitals now lacking them to provide 
occupational therapy and schooling, and it is to be hoped that they will do so. 

The need for social service is generally recognized, but there is some question 
as to the adequacy of the training of some of the persons who direct such de- 
partments. In most instances the work of the social service departments is very 
thoroughly done, and volunteers are freely employed. The convalescent care for 
children, however, appears to be inadequate or at least can be considerably improved 
upon in nearly all of the hospitals. 

Of the thirty-eight hospitals, thirty-six maintain dispensaries in direct connection 
with the hospital, and one of the hospitals, as stated previously, has closed. The 
dispensaries on the whole reflect the general excellence of the hospitals. The number 
treated in the dispensaries varies from less than 1,000 to 80,000 a year; the fees 
charged, from 10 cents to $1.00. The dispensaries are almost without exception 
run in close connection with the hospitals, and each has an interlocking staff in 
medicine, nursing, and social service. While there is some variation in the type 
of work done, we may say that in general the facilities are excellent to insure 
efficient work. The dispensaries, as well as the hospitals, are used for teaching 
purposes, and in them physicians, medical students, nurses, and laymen receive in- 
struction. 





Academy News 


Dr. Maurice L. Blatt, of Chicago, has accepted the state chairmanship for Illinois. 
Dr. Albert S. Root, of Raleigh, has accepted the state chairmanship for North 


Carolina. 

Dr. Edwin G. Schwarz, of Fort Worth, has accepted the state chairmanship for 
Texas. 

Dr. D. Lesesne Smith, of Spartansburg, has accepted the state chairmanship for 


South Carolina. 
Dr. Joseph I. Linde, of New Haven, has accepted the state chairmanship for 


Connecticut. 


Addendum 


Hemophilus Pertussis Endoantigen (Krueger) 
G. F. Munns, M.D., and C. A. Aldrich, MLD. 


Since the publication of the article concerning Krueger’s pertussis 
endoantigen,* the strength of the antigen has been increased to 10 
mg. of nitrogen per 100 ¢.c., representing approximately ten billion 
bacilli per cubie centimeter. The dosage as recommended for this 
preparation is as follows: Treatment, daily subcutaneous injections 
of from 0.5 to 2 ¢.c., the dose varying according to the therapeutic re- 
sponse of the patient. It is recommended that active treatment should 
be continued from ten to fifteen injections. For prevention in exposed 
vases or those liable to exposure, an initial dose of 1 ¢.c. is recom- 
mended followed every other day by 2 ¢.c: subeutaneously until six 


doses have been given. 


*J. PEDIAT. 5: 590, 1934. 





Book Review 








Traité de Médecine des Enfants. Published under the direction of P. Nost- 
courT and L. BABONNEIX; Editorial secretaries, J. Cathala and J. Hutinel, Masson 
et Cie. Libraires de 1’Academie de Médecine; 120 Boulevard Saint-Germain, Paris, 
1934, 5 volumes. 

This five-volume work of 4,762 printed pages is the first French system of pedi- 
atrics to be published since 1909, when V. Hutinel, father of one of the editorial 
secretaries of the present work, published his Les Maladies des Enfants and Cruchet, 
his La Pratique des Maladies des Enfants. The last edition of Grancher and Comby’s 
Traité des Maladies des Enfants is five years older. The appearance of the present 
Traité, therefore, is an important event in French pediatrics, and for pediatricians 
outside of France it affords an interesting opportunity to observe the development. of 
the pediatric field in that country. 

The two editorial directors, MM. Nobécourt and Babonneix, are well known by 
reputation to many Americans and represent the ‘‘school’’ of the late Victor 
Hutinel, as do the two editorial secretaries. Seventy-four collaborators have as- 
sisted in the preparation of various sections and the directors emphasize the fact 
that the list also includes followers of the other chief ‘‘school’’ of French pediatrics, 
that of Marfan. It is of some interest to note, as reflecting the centralization of 
medicine in France, that fifty-eight of these collaborators come from Paris, nine 
from Lyons and not more than one from any other one place. Two are from 
Switzerland. Some of the names such as Apert, Debré, Lereboullet, Lesné, Lher- 
mitte, Policard, Robin, Paul Rohmer, Tixier, and others are well known to American 
pediatricians. 

The first volume contains an interesting historical introduction, dealing almost 
exclusively with French pediatrics; and there are sections on normal growth and 
disturbances of growth; on diseases of nutrition (including diabetes mellitus and 
insipidus, ‘‘arthritisme,’’ chronic articular rheumatism, and gout); diseases of the 
newborn; on congenital malformations; on deficiency diseases; on diseases of the 
endocrine glands; on ‘‘lymphatisme and lymphoscrophulose’’; on disorders caused 
by physical agents; on disturbances of heat regulation, and, finally, on rapidly fatal 
hyperthermia after operation in young infants (the term ‘‘nouveau-né’’ apparently 
applies to the first six months of life). Of these sections, that dealing with normal 
growth and development contains much valuable material, though it leaves out 
nearly all the anthropometric work of American students of the subject; that on 
the deficiency diseases is excellent; diabetes mellitus is well and fully presented 
(apart from the omission of the names of the discoverers of insulin!) ; that on the 
endocrine disorders contains much interesting material. The section on ‘‘ar- 
thritisme’’ (a diathesis alleged to include such diverse conditions as gout, obesity, 
diabetes, eczema, gallstones, kidney stones, asthma and chronic rheumatism) has 
no place in a modern treatise on pediatrics and reflects the familiar tenacity of 
tradition in French clinical medicine. To a lesser degree, the same remarks may 
be made of the section on ‘‘lymphatisme et lymphoscrophulose,’’ although here the 
conception of diathesis is hedged about with many reservations; the authors, in- 
deed, concede that in most cases, so-called lymphatism is synonymous with scrofula 
(tuberculosis). 
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The second volume covers most of the specific infectious diseases, including 
typhoid, syphilis, tuberculosis, kala-azar, typhus, dengue, Malta fever, relapsing 
fever, yellow fever, and others; diseases of the spleen and blood, including malig- 
nant lymphogranulomatosis (Hodgkin’s disease). A final chapter is devoted to 
chronic cervical adenitis, scrofula—illustrating again the persistence of the tradi- 
tional conception of lymphatic enlargement in general as a pathologic entity in 
spite of the admitted etiologic diversity (tuberculosis, syphilis, lymphogranulomatosis, 
diseases of the blood, and malignant tumors are listed). This volume will be of 
particular reference value for its careful and detailed descriptions, from the pediatric 
aspect, of the ‘‘exotic’’ infectious diseases, such as dengue, typhus, Malta fever, 
yellow fever, ete., which are described in nearly all medical texts as they occur in 
adult life, 

In Volume III, 131 pages are devoted to disorders of the heart and blood 
vessels. Descriptions of the congenital anomalies of the heart and vessels are in 
many instances disappointingly brief and inadequate. Coarctation of the aorta, 
for instance, is barely mentioned and, under arterial hypertension, is not suggested 
as a cause of high blood pressure in childhood. Almost nothing is said of electro- 
eardiography. On the other hand, there are a number of instructive diagrams of 
the cardiac silhouette in various forms of cardiopathy, a good description of peri- 
arteritis nodosa (Kussmaul’s disease), and some interesting notes on diseases and 
anomalies of the capillaries. 

The larger part of this volume is given up to diseases of the respiratory tract. 
We note several good drawings of malformations and diseases of the larynx, and 
numerous excellent reproductions of radiograms, histopathologic preparations and 
temperature charts. The section on dilatations of the bronchi (including congenital 
eystic lung) is excellent, although, surprisingly, the names of Sicard and Forestier, 
who introduced iodized oil as a diagnostic method, are omitted. There is no section 
on foreign bodies. It is interesting to find the réle of protein sensitization as an 
etiologie factor in asthma minimized. There are detailed descriptions of hydatid 
eysts of the lung, of actinomycosis, of tumors of the lung. Nearly 60 pages are 
devoted to pulmonary tuberculosis in childhood. The term ‘‘spleno-pneumonia’’ (a 
separate section on this is to be found also under ‘‘ pneumonia’’) is preferred by the 
French for what is elsewhere known as ‘‘perifocal reaction’’ and ‘‘epituberculous 
infiltration.’’ The last 400 pages of this volume cover most of the digestive dis- 
orders of childhood. Paul Rohmer’s chapters on intestinal obstructions, megacolon, 
and celiac diseases are excellent. 

Volume IV includes descriptions of peritonitis, of diseases of the liver (including 
jaundice), of the kidney and urinary passages, of various forms of poisoning, of 
diseases of the bones and joints (including syphilis), on the skin, of the eye, and 
finally a portion on psychiatry. The section on the skin is particularly full and 
well illustrated. 

The iast volume is devoted mainly to diseases of the central nervous system and 
contains a large amount of most useful and instructive clinical material, uphold- 
ing the high traditions of French neurology. This portion of the work will be 
most useful for purposes of reference to the general reader and to the specialist in 
neurology. It is, however, disappointing to find under poliomyelitis such incorrect 
statements about the experimental disease as that the rabbit is a susceptible animal, 
that the intraperitoneal route is apparently the best, that the virus is propagated 
via the lymphatic channels, and that the majority of the tissues and viscera are 
virulent—all these statements having been repeatedly disproved. There are good 
descriptions of acrodynia (called Selter’s disease), Raynaud’s disease, scleroderma, 
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ete. Tetany and spasmophilia are included in this volume. The final 250 pages are 
given up to therapy and medication, and afford an interesting insight into the 
methods in popular use by French clinicians. 

The index to the entire five volumes is at the end of Volume V and contains 43 
pages. It is not entirely adequate. Proof reading has in many places been care 
less and the French typesetters have had their usual difficulties with English and 
American names, especially those beginning with ‘‘Mac’’ and ‘‘Mc.’’ E. V. Me 
Collum will find his surname variously spelled ‘‘ Mac Collum’’ and ‘‘ Mae Callum’’; 
‘*Mellanby’’ is regularly spelled ‘‘Mellamby,’’ ete. No consistent policy of bibli- 
ographic reference for the work as a whole has been followed. Some of the articles 
are fully documented. In others the names of authors are given only in parentheses 
in the text, without citing title, journal, or page; and in others no bibliography at 
all is offered. 


The set is bound in boards with leatheroid backs. The paper is thin but opaque, 
smooth, of good quality and permits excellent reproduction of the halftone and 
other illustrations. The type face is sharp and clear. The volumes are of con- 
venient size (about seven by ten inches) for handling and, in general, the format 
is excellent. 

This work, containing as it does a large amount of highly valuable material, 
should find a place in all well-equipped medical libraries. 


a ae 





Comments 











T THE meeting of the executive committee of the Academy in December, Dr. 
Irvine MeQuarrie, of Minneapolis, and Dr. Grover F. Powers, of New Haven, 
were added to the editorial board of the JouRNAL or PepiatTrics. The editorial 
board now consists of nine members including the editors. The editorial board is an 
active group which controls the general policies of the JoURNAL and is not merely a 
list of names for ‘‘ window dressing.’’ Manuscripts submitted to the JOURNAL must 
be approved for publication by at least two members of the editorial board. 


HE appointment of Dr. Martha Eliot as assistant chief of the Children’s Bureau, 

which was announced in December, should give satisfaction to every one. 
Dr. Eliot will have complete charge of the health activities of the Bureau. It 
would be difficult to find any one else more suited to or more capable of filling this 
position. Dr. Eliot is unique in that she has not only the social interest in children 
which is necessary, but she has also earned general recognition in pediatrics and in 
the scientific side of medicine. A graduate of Radcliffe College and Johns Hopkins 
Medical School, her pediatric training was received in St. Louis, Boston, and New 
Haven. In 1927 she became assistant clinical professor of pediatrics at Yale Uni- 
versity School of Medicine and in 1932 was promoted to associate clinical professor. 
For the last ten years she has been direetor of the Division of Child and Maternal 
Health of the United States Children’s Bureau. We are proud that among her 
numerous memberships in medical societies she lists the Academy of Pediatrics and 
is chairman of the Committee on Child Health Relations. Her outstanding scientific 
contributions have been chiefly on the subject of rickets, and her numerous carefully 
planned and controlled studies are familiar to all of us. 

We are confident that the appointment of such an outstanding and respected 
pediatrician as Dr. Eliot will do much toward bringing the work of the Children’s 
Bureau into a closer rapport with the medical profession as a whole than has ex- 
isted in the past. We can be certain that the health activities of the Children’s 
Bureau will be carefully planned from the medical standpoint, and she can be as- 
sured of our whole-hearted cooperation. 
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